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PREFACE 


Le Authority. 


This monograph is submitted in compliance with Army 
Service Forces Memorandum, dated 31 -Fuly 1944, (see Appendix Q) 
directing each Chief of Service to prepare an illustrated and 
dommented creams of wartime research and development. 


cored hie Te Aidasinigey® 1945, by. . 1st Piven from Control 

': Division, Army. Service. Forces to The Surgeon General, a 
completion’ date. sof 30 June see was authorized for this under- 
takings Pr ae 


II. Scope and Method, 


A. Selection of Projects. 


During World War II, Army medical research and 
‘development was carried on at seven specialized Medical Depart- 
_ ment laboratories, at numerous other military. installations 
including general and station hospitals, and-at civilian 
laboratories under Army control. Experimentation was also 
conducted in collaboration with other Technical Services, 
with the United States Navy, with certain federal agencies 
such'as the Office of Scientific Research. ms tact iy 
and with private spzeentic de 

— a careful pala us of - ad of these various 
projects: would:.have been highly desirable, it was necessary 
to reject this method of approach because of the particular 
circumstances under which the present monograph was prepared. 
Uncertainty as to the amount of time:which would be available 
for the study, limitations both as:to funds and personnel, 
and the evident lack of adequate secondary. source material 
dictated the adoption of a plan which would restrict the 
scope of the inquiry to much more manageable limits. 


It was subsequently decided, therefore, that 
research efforts should be limited to an investigation of 
a single broad field of experimentation. All major research 
programs were then surveyed on these four bases: (1) rela- 
tive importance, as measured by battle utility of the items 
developed, time and funds expended, number of personnel 
involved; (2) amount and availability of primary source 
data; (3) accessibility of: laboratories concerned; and 
(4) extent ‘of. technical as well as administrative partici- 
3 i pencil “te illedicat. sett casa _As a result of this 
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analysis, the development of medical field equipment was 


-— selected as the subject of this monograph, 


After consultation with officers of the Technical 
Division of The Surgeon General's Office and representatives 
of the Medical Department liquipment Laboratory at Carlisle 
Barracks, Pennsylvania, it was further decided (1) to eliminate 
from consideration all "informal" field equipment projects, 


'* Snasmuch as these ordinarily involved only slight modification 


of existing commercial items, and (2) to select as the first 
major topic of study the Medical Department Litter Program, 
It was. felt: that this program was of primary importance 
because.of its basic connection with bce entire process of 


--. casualty evacuation, 


Responsibility for the selection of specific litter 
projects rests solely with the author of this portion of the 
monograph, ‘Separate chapters have: beén devoted to the straight 
pole and folding pole litters because of their all-purpose 
character, their procurement importance, and the extensiveness 
of their use overseas. Out of a total of seven projects deal- 
ing with miscellaneous or special-purpose litters and litter 


. +... - adapters, three were chosen for inclusion in the final chapter 
» Of this section. Here the attempt was’ made to include unsuc- 
'..¢essful as well as successful projects, and to include at 
~ least one project involving extensive collaboration with 


- agencies outside the Medical Department, 


In order to make the most efficient use of the 
time remaining, after completing the history of the Medical 
Department Litter Program the authors requested the Director 
of the Technical Division and the Director of the Medical 


‘ Department Equipment Laboratory: to prepare a selective list 


of additional projects’ which, ‘from the standpoint of signifi- 
cance and representativeness; especially merited inclusion in 
this. history. Upon recéipt- of ‘these independent selections, 
a consolidated. list was prepared from‘which six projects, 
designated in the. monograph as the: Medical Department Vehicle 
Program, were chosen, These:six projects were all closely 
related, formed a complete series, and, it was estimat ted, 
could be completed by 30 June’ 1946, | 


“Bh Collection of Data, 


The documentary material employed in the preparation 


Of: this. monograph has been drawn primarily, though not 
“exclusively, from Medical Department sources. Within The 
: Surgeon Géneral!s’ Office, pertinent files of the Historical 
= Divisions; ‘all:branches of the Technical Division, including 
the dffice. of the Division Directors; and both the classified 
‘and unckassified sections of the Record Room were extensively 
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examined for every project investigated. 


The files of other Surgeon General's Office agencies, 
such as the Dental Division and the Optical and Artificial 
Eyes Section of the Distribution Division, were carefully 
surveyed whenever a project in which these agencies had 
participated was under consideration. The Publications Branch 
of the Administrative Service was regularly consulted for 
‘information regarding Army Regulations, War Department and 

“Army Service Forces Circulars and Memoranda, and Tables of 

~ Organization and Equipment, Military periodicals and 

»‘reference books were obtained, when needed, from The Surgeon 
General's Reference Library. | 


Two other Medical Department agencies were 
especially valuable sources of information: the Army Medical 
Purchasing Office in New York City and the Medical Department 
Equipment Laboratory at Carlisle Barracks, Pennsylvania. 
Through correspondence with the former, essential facts 
regarding production contracts. and delivery schedules were 
obtained. From the latter, complete technical data relating 
to the substantive aspects of research, development, and 
field testing were secured, During the first half of the 
study, individual project files were obtained intact from 
the Equipment Laboratory on a temporary loan arrangement. 
During the second half of the study, the Laboratory actively 
assisted in the undert«king by preparing, under the guidance 
of the Historical Division, individual project histories 
based on the material in its files. 


While agencies outside the Medical Department were 
_not consulted as a matter of routine, such,sources were 

investigated whenever a serious gap existed in the material. 
During the ‘course of the study special record searches of | 
this type were made of the files of the Assistant Chief of 
Staff, Ged Headquarters, Army Service Forces; the Research 
and Developnient Division of Ordnance Departments the Office 
of Scientific Research and Development; the National 
Inventors Councils and the National Archives, 


Aithough principal research emphasis has been 
placed on the collection and examination of recorded data, 
considerable additional information was obtained through 
personal interview, Whenever’ necessary, | either for purposes 
of general orientation or for answers to. specific questions, 
interviews were held with key. personnel-=particularly with 
the officials of. the ‘Technical Division of. The Surgeon 
General's.0ffice and members*of the staff of the Medical 
: Department Equipment: Laboratory. 


Finally, the paeneie hairs made a special attempt 
, ” en themselves a the ee details of the 
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field items. discussed. All available photographs and many 
drawings were carefully studied, and, in addition, first- 
hand inspections were made of the field items on display both 


.. in the Sample Room of The Surgeon General's Office and in the 


_ Museum of the Medica? Department Equipment Laboratory. 


C. Limitations of Data. ..... 


4 Whale, a. " conscientious effort has. ‘oes made to obtain, 


+ within, the time. ‘allotted,, the, maximum, amount, of relevant data, 


both. written and unwritten, the factual evidence upon which 


Ee grne CORae ‘study. is based has, . nevertheless, a& nimber of limitations. 


In the first place, as indicated above, sources outside the 
Medical Department have been examined only partially, not 
exhaustively. Secondly, as a result of frequent office 
reorganizations, turnover of personnel, and other causes, 
even those files which have been carefully examined have been 
found to be not altogether complete. 


“In the third place, many events occurred during 
the war years of which no written record was ever made, 
Actions taken as a result of telephone conversaticns, 
informal meetings, and conferences are among those that 
fall within this category. Although efforts were made to 
fill these gaps by means of interviews, reconstruction of 
these unrecorded happenings was not always possible, In 


... Several instances the officers concerned had already been 


_ transferred to other posts, had died, or had been separated 
from the service. In others, conflicting interpretations 
were sometimes received which, in the absence of other data, 
could not be satisfactorily resolved, | 


Finally, it is recognized by the authors. that 
certain of the events which have been described in this 
monograph are fully explainable only in terms of larger 


_.«. events which could not, in more than a few instances, be 


adequately studied. War plans, troop movements, shortages 

of strategic materials, organizational changes, and budget 
and personnel allotments, to mention a few, have all affected 
the course of medical research and development. Comprehen- 
Sive coverage of all of these external factors was manifestly 
impossible, 


- Despite these several limitations, however, it is 
believed by the authors that the data upon which this 
historical account has been based is sufficiently representa- 
tive and complete to warrant, the formilation of certain 
tentative, conclusions. regarding the conduct. af Medical Depart= 
ment research and development. | These ‘generalizations, direct- 
ly induced from all the material at Hand and arrived at after 
ED erabieen: months of. study, are presented in the 
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final chapter of this monograph. 


BR; Treatment of Material. 


The individual project histories that follow are 
not exclusively technical in content. Instead, with the 
approval. of Control Division, Army Service Forces, the attempt 
has been made to describe as accurately and as comprehensively 
as possible all major:aspects of the research and development 
process, Typically, this method of approach has yielded the 
following subject matter headings for each item or program "* 
discussed:' (1:)) historical background; (2) ‘project initiation}. 
(3) development phase; (4) standardization phase; (5) procure- 
ment phase; and (6) project evaluation. The complete project 
outline employed in this study is presented as Appendix R, 


It will be noted that each of the development 
projects included in this monograph has been discussed in 
considerable detail, A detailed rather than general treat- 
ment of the material was necessary for two reasons. In the 
first place, the basic directive stipulated that a "source 
book" type of history be prepared. Consequently, except for 
reports which were too lengthy to be conveniently incorporated 
into the body of the narrative and which, therefore, have been 
included as separate appendices, many essential documents have 
been extensively quoted or paraphrased in the text of the 
history. Secondly, the particular nature of the source material 
itself was such as to preclude satisfactory generalized treat- 
ment. Individual committee reports, correspondence with manu- 
facturers, specifications, drawings, equipment lists, and the 
like were often of sufficient importance to warrant inclusion 
in the monograph but were too highly technical to be presented 
other than in detail. 


E. © Documentation. 


The documentation of this monograph follows 
conventional practices, Statements of fact not commonly 
known and all direct quotations are cited in footnotes which 
have been placed at the end of each chapter. The source or 
location of the document concerned is given in parentheses. 
When copies of the same document are to be found in the files 
of different organizations, an attempt has been made to give 
the location of the more central and, presumably, more perma- 
nent file. In instances where units of The Surgeon General's 
Cffice have undergone reorganization since the original record 
search was made, the name of the organization at present having 
custody of the files in question has been cited, 
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INTRODUCTION 


The design and development of a satisfactory military 
litter is a far more complex task than is generally supposed. 
For this reason a brief introduction, surveying the problem 
as a whole, is presented here. It is hoped that future 
research and development personnel, confronting for the first 
time the specialized problem of litter construction, may find 
the following discussion helpful. 


I. Difficulties Common to World War I and ‘Jorid War If. 

The difficulties facing the Medical Department in April, 
1941, when the present litter program was initiated,+ can be 
conveniently grouped into two major categories. First of all, 
there are those factors which have shaped and to a certain 
extent inhibited litter research and development throughout 
our military history. 


As Interdependence of Parts. 


The Army litter is not a simple one-piece mechanism. 
Although decidedly less complicated in construction than the 
old ash pole litter of World War I, the standard litter of 
today consists of a canvas cover, two litter poles, four 
handics, drive-pins to sccure the handles, two spreader bars, 
four sets of stirrups, stirrup bolts, stirrup base blocks and 
swivel blocks, cap screws for the swivel blocks, and litter 
securing straps. 


Each of these components is intimately related in 
its functioning to one or more of the others, Decrease the 
length of the litter poles without altering the position of 
the running gear and the knees of the litter bearers will be 
striking against the undercarriage. Reduce the diameter of 
the poles and the saddle which holds the stirrup in place 
will have to be redesigned. Increase the diameter of the 
poles and the width of the canvas will be affected. Reducc 
the width of the canvas and the spreader bar will fail to 
lock. 


For those charged with thc responsibility for 
litter research and development the principle of the intcr- 
dependence of parts is basic. A proposal to alter, however 
Slightly, even one component of the litter must be weighed 
most carefully and an exhaustive effort made to discover the 
effect of this single change unon all the other directly and 
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indirectly related parts. 


B. Critical Shortages of Material. 


In wartime the existence of critical shortages of 
material is inevitable. Enemy invasion of neutral or Allied 
territory may result in the sharp reduction or, at times, 
the complete curtailment of certain basic sources of supply. 
Unusual demand for a particular raw material, labor diffi- 
culties, transportation tie-ups, and a thousand other fac- 
tors contribute to make critical shortages a common occur- 

- rence in times of national emergency. 


The most common effect of a shortage in material 
is, of course, simply to force abandonment or avoidance of 
that particular material in manufacture. Unless an ade- 
quate priority is obtained, the only recourse for the Medi- 
cal Department or any other agency is to develop as rapidly 
as possible satisfactory substitutes. The time clement in 
this instance is crucial. Even when the shortage is fore- 
seen by as much as two years, research and devclopment 
personnel are likely to find themselves in a desperate ra 
against time, 


The aluminum shortage of 1942 was foreseen by the 
Medical Department at least as carly as 1940,, and in April 
of the following year a litter project was initiated. to de- 
velop substitutes for that material.” Nevertheless, despite 
intensive and continuous investigation, it was not until 
Januoery, 1942--the same month which witnessed the official 
announcement of major restrictions governing aluminum pro- 
curcment4--that a satisfactory substitute for the aluminum 
litter pole and undercarriage had been found. z) lioreover, 
it was not until June, 1942, that the depots began to re- 
ceive eyen small quantity shipments of the new steel 
litter. 


A somewhat less common but equally restrictive 
effect of shortages is involuntary "freezing" of an item. 
Where the shortage is potenticl rather than actual, and 
current market conditions are favorable, forcesightedncss 
may dictate over-purchase of the component affected in 
order to build up a stock-pile reserve. This action, how- 
ever, has the immediate effect of fixing for a relatively 
extended period of time the snecifications of the item in 
question, Reealling our discussion of the interdependence 
of parts, it is not difficult to perceive the effect this 
stabilizing of one component may have on modification of 
littor design as a whole. 


Canvas furnishes a striking illustration of this 


T> 
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principle. Even in the early years of the war, canvas was a 
potentially critical item and the Medical Department, 
anticipating that its future requirements would be heavy, 
purchased large quantities of canvas litter covers. Speci- 
fications; of course, were drawn to fit the standard litter 
in use at that time. These quantity orders, however, 
resulted not only in fixing for some years to come the shape 
and size of litter covers, but also had the further cffect 
of fixing just as unalterably the dimensions of the litter 
poles. For with canvas of a specificd width and length with 
side hems of a certain depth, only a pole of a specific size 
will fit snugly into the folds. 


Obviously such a combination of factors may, at 
least temporarily, seriously arrow the field of research 
and development possibilities. In 1942 experiments were 
being conducted with resin bonded plytube poles. It was 
found necessary to increase their diameter beyond that of 
the standard litter pole in order to secure a strength equal 
to that of the aluminum which was to be replaced. In answer 
to the manufacturer's telegraphic request that specifications 
regarding litter pole dimensions be liberalized to permit 
procurement of a slightly larger tube, / the Surgeon General's 
Office was forced to reply: 


Fittings are not the only reason why the dimen- 
Sions of the pole are set. A number of other 
factors enter into the size and dimensions of 
the poles, one of which is the size of the loop 
in. the canvas which cannot be changed since we 
have millions of pieccs cf this canvas already 
procured. 


C. Patient Comfort and Litter Bearcr Fatigue. 


The human factors of paticnt comfort and litter 
bearer fatigue are essential considerations in every littor 
development project. The shape, angle, and texture of the 
pole handles may spell the difference for the litter bearer 
between a comfortable normal carry and one that blisters the 
hands and knots the back muscles, The shape and position of 
the spreader bar--its proximity to the surface of the canvas, 
whethor it is straight or curvod--will affect the comfort and, 
in certain fracture cases, oven the future recovery of the 
patient. Litter poles which are too rigid give the casualty 
load a kind of dead weight heaviness which is tiring for the 
litter bearers, and make the ride an exccedingly bumpy and 
often acutely painful one for the patient. Litter poles 
which are too resilient tcnd to bounce the patient as well 
as to maximize the weight strain on the bearers. 
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Not infrequontly, of course, the criteria of paticnt 
comfort and littcr bearer fatigue stand in opposition to one 
another and the only satisfactory solution is a compromisc. 
If, for example, the weight of the litter poles is oxcossive 
the litter bearers suffer, personnel replacements in the ficld 
become an acute problem, and Jong litter hauls are out of the 
question. If, on the other hend, the poles are too light they 
are likely to take a permanont bow or set, or oven tc snap 
under a normal casualty load thereby endangering the life of 
the patient. Obviously in such cases the answer lies in the 
dircetion of some feasible intermediate position. 


D, Adaptability to Nass Production. 


In supplying en army of eight million men, fabri- 
cation by hand is out of the question. Not infrequently pilot 
modcls representing definite structural advantages must be 
rejected because of their inadaptability to mass production. 
In many instances stretchers which are ontirely suitable for 
small-scale civilian use cannct be considered by the Army 
becouse of their intricate designs cr their use of costly 
or secaree materials, © 


An item must not only be adaptable to mass pro- 
duction, but the length of time required before actual pro- 
duction can begin is a further qualifying factor. Whatever 
the intrinsic vealuc of the improvements involved, no. litter 
design which requires substantial retocling on the part of 
the manufacturer before actual fabrication can begin will be 
of little use ina war of short duration. The realistic 
evaluation of litter ideas is premised always on careful 
weighing of the time factor. 


In AR 850-25, the basic regulation governing 
wartime research and developmcit, the War Departmcnt states 
its position in this respect as follows: 


It is most essential in all states of devclop- 
ment work that adaptability cof the item to 
quantity production be considered as one cf 
the mest impcertant requirements of the design. 
For this reason the adopticn cf commercial 
items or their adaptation with the fewest 
practicable modificetions, whenever such 
procedure will satisfy militery requiremonts, 
is a policy of the War Dopertinckit 9 


E.  Ruggodness and Simplicity of Construction. 


Although as we have seen, litter development in- 
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volves the careful weighing oi a multiplicity of complex 
factors, the end result must above all be simple. Enlisted 
men working in depots and warehouses, serving in the field 

as litter bearers and maintenance men, are seldom expert 
mechanics, Therefore, to be thoroughly cffective for their 
use, a litter must be simple to operate, simple to take apart 
and repair, simple to reassemble, and simple to collapse and 
secure for shipping and storage. 


By the same token a litter must be sufficicntly 
rugged to withstand the roughest treatment under field 
conditions, An empty litter may not receive gentle handling 
in the excitenent of battle. It may often be thrown, not 
carefully loaded into cargo trucks end ambulances. It may 
be carelessly dropped on rocky ground anc on concrete high- 
ways. It may be left in the field, exposed to wind, rain, 
and snow. Consequently the litter must be sturdy. Mud and 
sand must have little or no effect on the hinge and stirrup 
bearings. Finally, the occupied litter must be strong cnough 
to withstand the shock and weight of casuclty loading and un- 
loading, as well as long ambulance hauls over rough terrain. 


Ii. Difficulties Unigue to World War If. 


The problems which have just been cnumcrated are not 
peculiarly charactcristic of the present war but applied 
with equal force to litter development during World War I. 
There are, however, two major factors which may be described 
as the special products of the uniquely mechanistic and 
global nature of the war we are now waging. 


CAS Interchangeability of Parts. 


The global nature’ of the present war has raised 
problems of varicty and quantity unknown in 1918. In the 
closing months of World War I, when research and development 
activities had reached their peak, only two types of litters 
were being purchased in quantity by the United States Arny-~- 
(1) The Regulation Canvas, a heavy, 22 pound ash polo litter 
with tacked-on canvas and cast iron running gear, and (2) The 
Stokes, devcloped by the United States Navy, a basket-type 
litter supported by soft steel rods and braces, and lined with 
chicken wire. 


In the present_war nine litters are listed in the 
Medical Supply Catalogue. 


784400 Litter (orld War I models now 
. Linited Standard) 


: | 
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9934700 Litter, ambulance cots Bongardner type 
\ 9935000 Litter, straight, aluminun 
9936000 Litter, canvas, semi-rigid 
9936200 Litter, folding, wood 
9936600 Litter, straight, wood, M-1943 
9937600 Litter, straight, steel 
9937000 Litter, folding, aluminum 
9938500 Litter, metal, Stokes: airplane 


(modir tied World War I model) 


In addition to the foregoing items, two more litters 
have been very recently developed, one of which has already 
been standardized for procurement. : : 


1. 
Re 


Litter, mountain: baskct type with wood base 
Litter, poleless nylcn, M-1 


Some coneepticn cf thc magnitude of the Medical De- 
partment's current litter program can be cbtained from the 
following statistics ecvering the first nine months of 1943, 
and relating to the four noel items under the heaviest 
procurenent at that tine. 


Deliverics Contracts not 

iJon. As tO delivered. Total 

30 Sep.: 43 30 Sep. 43 30 Sep. 43 
litter, folding, wood 25.485 . 47,773 73,258 
Litter, straight, stecl ... 334,233 89,786 L24,, 009 
Litter, folding, aluminum 12,604 184 13,088 
Litter, metal 68,420 258,731 Behekod 

Total 440,732 396,774 837, 506 


As of 25 January 1945, considering only those lit- 
ters which had been developed and placed under prcecuremcnt 
since the cutbreak of Yiorld War II, actual deliveries alcne 
anounted te 555,900.14 ; 


Total déliverics 
25 Jan. 1945 


9936000 Litter, canvas, semi-rigid 10, 000 
9936200 Litter, folding, wood 69,220 
9936600 Littor, straight, wood, 11-1943 5 5 363 
9937600. Litter, straight, stcol 4714317 

Total 555,900 


The’ mere existence of such a wide variety of litters, 
procured in such quantity, has posed problens unicgue to this 
war. Under the system of property exchange as employed over- 
seas, the Litter typically serves as a bed cn which the casu- 
alty may rest from the time he is taken from the ficld by the 
front-line litter bearers RESTRICTED his terminal point 


in the chain of evacuation. in enn to replace the “Uitte: 
S thus” Teagver., each echelon sends forward a. Litt ter in sncheness 


Pay Buec ther what effect a variety of Litter iyoes has 
- upon such a system. At any point in the process and at any 
ing! steel litters may be received’ in exchange for alwainun, - 
tr aluminum for wood, and so on. Clearly, without < Ana %, 
Rea of pce bene weability of parts, the entire ovacuation | ::* 
‘process is likely to break down. Ficld maintenance ee ae ieee 
impossible, for no forward installation can conceivebly keep 
on hane replacement parts sufficicnt to service even four | 
(the number of straight litters clone which are now in ‘ficld::- 
use), much loss ten complotely difforont types. i 
Fr 


It has-been necessary, thercfore, to consider each 
new litter proposal in the light of its conformity or non- 
conformity with litter componcnts already in use. “Where pro- 
curcnent rocuirements ere Light and where the using agency is 
performing 2 rather highly specielized function, considernbdle | 
bE doviation his been permittod, But from timc to tine it has- 
| been compellingly necessary to dcsign universal undercarriages 

‘which will permit complete interchangéability of parts between 
i cll, or nearly cli, of the litters in use at oversecs instal- 
: lations, Gcvoral, such underearriages have becn constructed 
during this war «nd plans are currently going forward to con- 
3 struet a new one. : 7 


Not only the global _ bat also the mochanistic 
chsractor of the proesont wor-hns given riec to difficultics 
which wore lorgelr non-cxi istont in our enrlier wens... In) the 

days when litter paticnts wore cvacucted selely by hend- 
Carry, adeptanility to Pitine dbirks tent factors" ‘cotild. bo 
achieved nerely by designing s uore confortable handlc o 
perhaps an cdjustcble sling strap for the Litter. beare TS. 
Daring the whole of Borld War I, one change only was rear 
in the ash pole litter; 2 change in the location of thc bracos 
to a point 7 inches nearcr the pole onds to adapt the litter 
to the new wheeled litter cerricr which was then being -pur- 
ehesod in France,15 | : 


Today, casuclties sre not only being evacuctcd’ by 

hend-carry, but by pack aninels, skis, tobdoggrns, +-ton joops, 

cargo trucks ,. cros s-country niubulances, hospital trains, cire- 
plancs, and sencroft. Furthernore, conpletely equipped motor- 
izcd snd airborne hospitals arc now in operation in forard 
positions near the combat zonc. Tho litter of today met be 
so designed that it will conforn to the incividual fittings 
ef exch o*% these widely varring forms of treusportntion as 
voll as each of the steadily incrossing number of mobile 


operating units. The adapta sity factor is a constant 
eomplic:tion thet has taxed. the resourcefulness of litter 
cevelopnent versonnol to the utmost. — 


i Re eo | CONCLUS TON 


Scven nejor factors, involved in the over-all problen 
of litter construction, have beon emphasized -in-this 
prelininary discussions (1) Interdependence of Parts”: s 
(2) Csitierl Shorteges of Material, (3) Patient Comfort fad 
Ltuer: Boarey Fatigue, (41) £daptability to Mass Production, | 
(5) Ruggedness and Simplicity of Construction, (6) Inter- 
changeability of ra rts, and (7). Adapte ‘bility to Lend, Sea, 
and Air Transportntion, 


| 
. 


The foregoing list. is by no neens cxhrustive, but it is 
‘hoped that at with seeide a helpful frame of refercnee for 
the nore detailed studzos hah are to follow. The devclop- 
ment of a satisfactory military litter, in view of the neny 
variables involved, constitutes a highly specialized task of 
rescarch ond engineering, The manner in which the iledical 
_Department has met this chellonge will be the subject of - 
acs chapters to follow. 
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! GHAPTER II 
THE STRAIGHT POLE van | , 


I. Historical Background. 


. The straight pole litter of the United States Army has 
been the backbone of our system of medical evacuation for 
more than 85 years. However, throughout this period, both 
in terms of construction and design the litter has been in 
an almost constant state of evolution. In order, therefore, 
to evaluate properly the many physical changes that have 
taken place in the straight pole litter since the outbreak 
of the present war, it is necessary to view this most recent 
period of development in its larger historical perspective. 


A, The Period from 1860-1918.1 


Prior to 1860, our knowledge of the type of device 
employed in removing casualties from the field of battle is 
fragmentary. There appears to be some evidence that during 
the Revolutionary War wheel barrows and hand barrows (see 
Fig. 1) were used, However, the precise date of the adoption 
of the present litter-type of conveyance is still a matter of 
speculation. General Roy C. Heflebower, who investigated 
this subject extensively in 1927, was uneble to find any 
descriptions of the carrying devices employed in the War of 
1812, the various Indian campaigns which followed, or the 
Mexican War. 


1. The Satterlce Litter (1860). 


It is with the Satterlee litter, uscd during 
the early months of the Civil War, that recorded and detailed 
history of the Army straight pole litter begins. The Satter- 
lce litter (sce Fig. 2) weighed 24-1/2 pounds and was 27 
inches wide, Its seasoned red ash poles were round, measur- 
ing 1-1/2 inches in diameter, and were 8 feet 9 inches in 
length, The cover, which was 5 feet 10 inches long, consisted 
of two pieces of canvas sewed in the center with a flat seam. 
Homs, 7-1/2 inches wide, wore provided on each side of the 
canvas for the poles to pass through. At each end, the cover 
was laecd to a wooden cross bar by means of tarred rope loops 
which fit over three small pins. The cross bars, made of 
seasoned white oak, were fitted against tiny wrought iron 
hands which were riveted to the poles as shoulders for the 
cross bars to strike against. The undercarriage was composed 


of two pieces of wrought, iron, 6 feet long, so curved as to 
form legs for the Litter to rest upon as well as sockets for 
the poles. 


Compared to the primitive hand barrow, the 
Satterlee litter represented an enormous improvement both in 
structural design and field effectiveness. It was more com- 
fortable for the patient, was considerably less bulky and 
cumbersome for the litter bearers to handle, occupied far less 
storage and shipping space, and required for its construction 
only a.fraction of the material needed for the hand barrow. 
However, under actyal war conditions, the Satterlee litter 
exhibited certain defects which were to be largely eliminated 


in the course of subsequent litter development, 


In the first place, the extremely long poles 
of the Satterlee model made the litter awkward to handle and 
tended to maximize the weight strain on the bearers. Simi- 
larly the huge looping feet, raising the surface of the lit- 
ter much higher off the ground than was necessary for patient 
protection, added considerably. to the over-all weight. 
Because of the rigid cross bars, before the litter could be 
collapsed it had to be takon apart and reassembled, an oper- 
ation that was time consuming in the extreme, Finally, the 
use of two-picce canvas for the litter cover, with its com- 
plicated lacing arrangement, posed maintenance problems of 
a particularly troublesome nature. 3 


The Satterlee design, however, made one notable 
contribution to subsequent litter cvolution, although nearly 
75 years wore to clapse before. this idea was to be incorporated 
again into lMicdical Department specifications. This was the 
"slip-on" arrangement for attaching the canvas cover to the 
side poles, using hem loops in the canvas instead of tacks 
or bolted mctal strips. In 1934 this feature was revived, 
and it continues in use down to the present day. 


2.. The Halstead Litter (c. 1961). 


In view of the disadvantages cited above, it 
is not surprising to learn that a thoroughgoing modification 
of the Satterlee littcor was soon forthcoming. 


In Actual war conditions the Satterlee 

litter did not prove satisfactory....It was ° 
soon superseded by a folding type know as 

the Halstead litter. This, litter was a great 
improvement over its predecessor and about 
40,000, or 80 per cont of the litters purchased 
paienies the Civil War were of this ‘type 
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The Halstead litter (see Fig. 3) weighed 

23-3/4 pounds, and was 23-1/2 inches wide. Its poles, which 
were of seasoned white ash, were 8 feet long, and were square 
in shape. The side poles were roughed off at the ends to 
provide handles, The canvas cover-was a one-piece fabric, 

5 feet 11 inches long, and was attached to the side poles by 
a large number of 6-ounce tacks. Lateral folding of the 
litter was made possible by the use of two pieces of wrought 
iron which were fastened to the under side of the assembly 
at each end of the canvas, and were hinged in the center. 


| These two sets of braces were fastened to the poles with 


heavy screws, with pieces: of common hoop iron underneath them 
to protect the wood. The fect or legs of the litter consisted 
of ordinary white ash sticks, 14-1/2 inches long, which were 
attached to the side poles with screw bolts riveted through 
the upper end to prevent splitting. The stick supports were 


set dis wonally, facing outward toward the pole ends, 


" The outstanding contribution of tHe Halstead 
ore to future littcr development was the introduction of 
the hinged brace, a precursor of our modern spreader bar. 

In place of the rigid wooden cross bars of the Satterlee 

model which fitted between the side poles and were level with 
the top surface of tho litter, folding metal bars inserted 
beneath the canvas cover were now substituted. The creation 
of this primitive type of spreader bar necessitated a related 
change in the fect or legs of the litter, but in this instance 
the improvisation was less successful. The slanting stick 
supports disappeared from litter specifications after 1892. 


Taken all in all, the number of basic changes 
‘a Army litter construction which were introduced in the 
Halstead design was remarkable, Over-all weight and width 
of the litter were reduced, side poles were shortened, handles 
began to emerge as an individual component, hinged motel 
braces replaced the rigid cross bars of the Satterlee model, 
one-piece canvas was substituted for the two-piece cover, 
and tacking superseded the use of hom loops as the mearis of 
attaching the litter cover to the poles. All of these 
modifications, with the exception of the last, established 
directions and trends in litter design which have continued 
down to the present day. The substitution of tacked-on 
canvas for the Satterlee hem arrangement, though destined 
to be preserved in litter specifications for the next 70 
years, was finally discarded in 1934 and has not been 
reverted to since that time, 


3. The Medical Board Litter (1892). | f 


| Few modifications were made in the Halstead 
litter until 1891, when a board of medical officers was 
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convened in New York City to examine and improve the means 
of transportation of the sick and wounded. The litter which 
this board developed was adopted as standard the following 
year. The side poles were 7 feet 7-1/2 inches long, were 
square in shape, and were rounded for 9 inches at the ends 
to form handles. The tacked-on cover was a one-piece linen 
duck, 7 feet in length. The feet of the litter consisted 

of four metal stirrups made of steel or wrought iron. Each 
stirrup was formed by two metal strips which were first 
crossed and welded at the intersection, after which the 
opposite ends were brought together and welded, thus form- 
ing tvio loops. The smaller loop was squared to receive the 
side pole, while the larger loop constituted the stirrup. 
The transverse braces, each consisting of two pieces of steel 
or wrought iron, were joined as before in the center, but 
with a somewhat improved hinge arrangement. 


? The most significant contribution of this new 
design was the invention of metal stirrups to replace the 
slanting wood legs of the Halstead litter. The idea had been 
perhaps hinted at in the large unclosed bar loops of the 
Satterlee model, but now for the first time the definite 
stirrup shape was visualized and developed. This innovation 
was to have a lasting effect on subsequent litter construction. 
Aside from this one feature, tho Medical Board litter repre- 
sented in the main a logical continuation of the trends which 
had been established in 1861. Litter bulk was further reduced, 
poles were shortened, handles were more carefully rounded, the 
hinged braces were improved slightly and strengthoned. The 
linen duck cover, which had becn slightly increased in length 
in the Halstead modol, was now further lengthened by a full 
13 inches. Tacking continucd to replace hem loops for 
fastening the cover to the side poles, 


Specifications for this litter were later 
modified in only one particular. Shortly before the Spanish- 
American War, wrought iron was made mandatory for the stirrups 
and braces, the latter being tinned or galvanized to prevent 
rust and attached to the bottom of the side poles with heavy 
SCrows. 


4. The Ash Pole Litter (1916). 


The 1916 litter (sec Fig. 4) weighed 22 pounds 
and was 22 inches wide. Its side poles were constructed of 
straight grained ash, were 7 fect 6 inches in longth, were 
rectangular in shape, and the ends were rounded off for 9 
inches to form handles. “The one-piece canvas cover was 6 
feet 2 inches long and was tacked to the upper surface of 
the poles which were shaved away so that the top surface of 
the cover was flush with the unshaved portions of the poles. 
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The braces, or spreader bars, were of cast iron construction 
and were so designed that, when closed, they extended length- 
-wise toward the center of the litter immediately between the 
two. side poles. The cast iron stirrups consisted of one 
2metal loop and an attached metal plate which was bolted to 
‘the pole. The litter was so constructed that it was able 

to support a live weight of 200 pawnds applied at the mid- 
point of each pole. 


This litter, which was purchased during \orld 
War I, was unique in several. respects. In the first place, 


- the scale of the war with Germany had created an unprece= 


dented demand for quantity litter production. Consequently, 
while the total production of Army litters during the entire 
four years of the Civil War had been only 50,000, between 

15 May 1917 and 16 October 1918, approximately 375,000 of 

the new ash pole litters were purchased, and at a total cost 
of more than $2,500,000.4 In the second place, the 1916 
litter represented the culmination of a long, 56-year period 
of experimentation. It was by far the sturdiest and the most 
compact litter yet developed. 


Probably the most outstanding feature of the 
new ash pole litter was its stirrup design, Instead of con- 
sisting of two metal loops, one of which encircled the pole, 
the stirrup proper was now a single metal loop which was 
secured to the pole by a flat metal plate. This facilitated 
mass production of the item, reduced the cost, and constituted 
on the whole a much more serviceable support for the loaded 
litter. In other respects the 1916 litter represented, like 
the Medical Board litter of 1892, a continuation of trends 
already cstablished. Weight was decreased, poles were again 
shortened, handles remained unchanged, the canvas cover was 
shortened but was otherwise unchanged, spreader bar hinges 
were improved, and cast iron was substituted for wrought iron 
in the complete undercarriage assembly. 


There was only one subsequent alteration of 
design of the ash pole litter and that one was minor in 
nature. In 1917, the location of the spreader bars. was 
changed from 24 inches to 17 inches from the ends of the 
poles to adapt the litter to the fittings on the wheeled 
litter carrier which was then being purchased in. France, 


in Cy Conclusion. 


Examination of the comparative data regarding 
the straight pole litters which have been used by the United 
States Army from 1860 to 1918 may serve to clarify and 
emphasize the various major trends in litter construction and 
design which have been referred to at various points in the 
preceding discussion, . 
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a. Litter weight and width. 
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Litter weight was reduced steadily through- 
out the 58-year period, but the total decrease in weight from 
1860 to 1918 was very slight, amounting to only 2-1/2 pounds. 
Width was also reduced with each successive model, totalling 
a 5 inch decrease for the entire period. 


om Side poles and handles. 


While the construction of the side poles 
differed only with respect to the type of ash wood employed, 
important modifications were made in other characteristics. 
Pole length was decreased drastically from 8 feet 9 inches 
in 1860 to 7 feet 6 inches in 1916. Pole shape changed fre- 
quently, but according to no apparent pattern, while pole 
thickness was increased slightly during the period. Handle 
formation was developed from a crude roughing off at the 
pole ends to a careful rounding, but the handle had not yet 
emerged as an entirely separate component. 


Cy Litter cover. 


Except for a single instance where linen . 
duck was used, canvas was the material of choice for the 
litter cover. The 1860 design, which specified two-piece 
canvas sewed at the center, was abandoned in all subsequent 
models which employed simply a one-picce fabric. Generally 
speaking, the length of the cover was increased somewhat, 
although the 1892 specification of 7 fect was considered 
excessive and was reduced by 10 inches in the ash pole lit- 
ter. Although, in the 1860 model, the canvas cover was 
attached to the side poles by passing the poles through hem 
loops in the canvas, this method was not followed in any of 
the succeeding litters. Instead a tacking arrangement was 
substituted. It may be observed parenthctically that future 
litter designs were to return to the hem loop method as 
being the most practicable for military use, cspccially with 
round poles, With the-climination of the cross bars of the 
Sattorlee litter, no end attachments were necessary, so the 
lacing device appeared only in the 1860 model. 


re Stirrups. and spreader bars. 


The greatest number of changes occurred 
in undercarriage design. The matcrial used in the construc- 
tion of the fect or stirrups varicd widely, but indicated in 
general a preference for metal (iron) as against wood. Steel 
appeared as an optional matcrial in 1892, but was subsequently 
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TABLE I 
COMPARATIVE LITTER DATA (1860-1919) 
Explanation of Symbols. 
I. The Satterlee Litter (1860) 
II. The Halstead Litter (c. 1861) 
III. The Medical Roard Litter (1892) 
IV. The Ash Pole Litter (1916) 


1. Litter Weight and Width. 


aaa eee ee ees ee ——eeeeee_eaaaa»a@a@aaaoaoaoaoaoaoaoaaoaaoaoaaa See 
< 24.50 lbs. 27.00 in. 
ii: 23.75 lbs. 23.50 in. is 
Tit. Not given 22.00 in. Mets 
a. 22.00 lbs. _ 22.00 in. wn 


ns Side Poles. 


Construction Length Shape and Thickness Handles 


— = ——— 


I. Seasoned red ash 8' 9.0" 1.50" in diameter; Round; no taper- 
circular ing at pole ends 
II. Seasoned white 8' 0.0". 1,83" square Roughed off at 
ash pole ends 35 
TII. Not given 7' 7.5" 2.00" square Rounded for 9" 
at pole ends 
IV. Straight-grained 7 C0: Bie Rodel 4 Rounded for 9" 
ash rectangular at pole ends 
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Construction Length Side Attachment End Attachment 


— 


I. 2-piece canvas ae 22 ha Hem loops Laced to cross 
II. l-piece canvas eee Tacks None 
TIT. l-piece linen duck SEE eg Tacks None 

IV. l-piece canvas ge Tacks None 
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4. Undercarriage. 


Stirrups Spreader bars 
Construction Shape Construction Shape 


—_ 


———— 


—— 


I. “Wrought iron  Unelosed loops White oak Rigid cross bars 


II. White ash Slanting sticks Wrought iron Hinged braces 


ee 
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ill. “Trought iron {two closed “oops *Trought iron Hinged braces 


pce Oconee ~ hela 
IV. Cast iron One closed loop Cast iron Hinged braces 
BB LEB ES A 


*Initially steel or wroucht iron; later wrought iron specified 
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discarded for wrought iron. The shape of the feet, however, 
aside from the one departure presented by the slanting stick 
arrangement of the Halstead litter, underwent a highly logical 
cycle of development. From the crudely curved iron bar of the 
Satterlee litter, with its large unclosed loops raising the 
body of the litter nearly 12 inches off the ground, the 1892 
design progressed to a much smaller, closed, double~loop 
device. The. evolution was culminated in the trim single-loop 
stirrup and pole plate of the ash pole litter, which elevated 
the canvas surface only 4 inches above the ground. 


In the 1860 litter, with its rigid cross 

bars. Soidins the poles apart, lateral folding of the litter 
_ was impossible without fairly complete disassembly. The 

factor of lateral collapsibility, however, was attained in 
the Halstead model of the following year by the introduction 
of crudely hinged wrought iron braces. Thereafter, it was a 
relatively simple operation to bring the poles of the litter 
together and tie them, thus reducing both size and bulk and 
affording much easier handling and stacking. In later models 
improvement was made in the hinge mechanism and, in the 1916 
design, cast iron replaced wrought iron in the spreader bar 
construction. 


B. The Period from 1918-1941. 


Compared with its predecessors, the 1916 ash pole 
litter was manifestly a great improvement. It had stood up 
well in the war and, while some maintenance difficulties 

were experienced, the litter had been procured in sufficient 
quantity to insure. adequate replacement of the complete item 
if necessary. Consequently, with the advent of peace and the 
_ subsequent sharp reduction of public expenditure for the 
military cstablishment, litter research activities in the 
Medical Department were continued on a much more limited 
scale and at a greatly relaxed tcmpo. 


On 26 February 1925, for example, the Chief of the 
Organization Division of The Surgeon General's Office wrote 
as follows to the Commandant, licdical Field Service School, 
Carlisle Barracks, Pennsylvania. 


> In the Equipment Laboratory please list for investi- 
gation and possible experimentation in the future | 
the item of "Litters" now used in the service, Our 
standard litter seems to be fairly satisfactory but 
perhaps it can be improved by reducing its weight, 
p . eek changing the tai of stirrup, omitting litter straps, 
gt COs 


This is forwarded merely as food for thought, There 
is no urgent need for a change at this time. 
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Throughout the 'twenties, as is abundantly indicated 
in the official correspondence that passed during this period, 
the attitude of the Medical Department was largely one of 
satisfaction with the ash pole litter as the ideal litter for 
general military use. Typical of this viewpoint was the 
following appraisal written in 1927 by General (then liajor) 


Roy C. Heflebower: 


It /the ash pole litter/ combines all the best 
principles of the multitude of litters which have 
preceded it both in our own country and abroad. 

It is light, compact, comfortable, rigid, durable 
and easily carried, whether by hand, by ambulance, 
litter carrier or other type of conveyance. 


Nevertheless, just four years after the above state- 
ment was written, development was begun on a new and revo 
lutionary type of straight pole litter which was destined to 
surpass in virtually every respect the ash pole litter of 
Yorld War I. 


1. The Standard Aluminum Litter (1935). 


In 1931 the Medical Department roused itself 
from its long period of research inactivity in the litter 
field to investigate the possibilities of aluminum as a 
substitute for the straight grain ash poles and cast iron 
undercarriage of the 1916 litter, After much experimentation, 
both independently and in collaboration with private industry, 
early in 1932 the Medical Department Equipment Laboratory 
brought forth a new and promising pilot model, equipped with 
duraluminum tubing and cast aluminum running gear. <A number 
of the new litters were soon sent to field units for test and 
report and, aside from minor objections regarding hand grips 
and spreader. bar design, the reaction was extremely favorable. 
Before the close :of 1934, all indicated changes had been made. 
Detachable hard wood handles had been provided, and spreader 
bars had been redesigned with a greater downward curving to 
insure a maximum of paticnt protection. With the completion 
of this construction work, in the spring of 1935 sixty-nine 
of the modified litters were manufactured and distributed to 
outlying Army stations for service testing. The reports 
subsequently received gave every indication that the new lit- 
ter would prove to be the best that the Medical Department 
had yet produced.? 


The new standard aluminum pole litter (gce 
Fig. 5) was indeod a streanlined invention. It weighed only 
15-1/2 pounds. Its poles wore of aluminum tubing, 1.54 inches 
outside diameter, 0.109 inch wall thickness, and 77 inches 
long. The litter handles were separate components of wood 
construction, 9-1/2 inches long, and projected 6-1/2 inches 
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from the pole ends. The stirrups and spreader bars were of 
cast aluminum and weighed 4.56 pounds per litter. Holding 
the stirrups to the poles were cadmium plated steel bolts 
with heads which were oval-shaped to fit the pole and canvas. 
The canvas cover was attached to the side poles by a hem 
arrangement not dissimilar to the one employed in the Satter- 
lee litter. The cover was secured to the poles at each end 


by a single bo1t.20 


: With the development of the aluminum litter, 
the old ash pole litter of World War I suddenly seemed almost 
anachronistic. The jiedical Department Equipment Laboratory 
summarized its comparative findings as follows: 


The aia of this litter /1916 model/ presents 
its most serious objections. Other objectives 
are: the handles are more often broken than any 
other part of the litter; when the canvas splits, 
142 tacks have to be removed and replaced. If a 
handle is broken, 9 screws, 2 rings, 2 studs and 
71 tacks all have to be removed and replaced, if 
and when the litter is salvaged._ 

In the round pole f/aluminum/ litter (weigh- 
ing 15-1/2 pounds) if the canvas splits, only 4 
bolts need be removed and replaced. If onc pole 
is broken only two bolts are removed. If a i 
handle breaks, it can be replaced by another, 
very easily lt 


The new aluminum pole litter incorporated the 
best features of all the litters which had preceded it. In 
the circular shape of the poles and the use of hem loops 
instead of tacks for attaching the canvas cover, the new design 
bore considerable resemblance to the Satterlce litter, The 
stirrup arrangement, on the othor hand, constituted simply a 
natural culmination of a long trend of development. The 1916 
litter had substituted a metal plate for the squared wrought 
iron loop of the 1892 model as a means of socuring the stir- 
rup to the side pole. Now this metal plate was in turn supcr- 
seded by &@ small oval-headed. bolt which. was shaped to fit the 
curvature of the poles. 


_. The new desien, however, introduced several 
radical departures from conventional litter construction of 
the past, The most notable innovations, perhaps, were the 
substitution of aluminum for iron in the undercarriage, and 
the use of metal tubing in place of solid ash wood for the 
side poles. These two improvements alone resulted in a 


/ + weight reduction of 6-1/2 pounds, a formidable accomplishment 


in view of the fact that from 1860 to 1935 ovor-all litter 
weight had been deercased by only 2+1/2. pounds. 
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Only slightly less significant was the 
emergence of the litter handle as a separate component; as 
an insert rather than an integral part of the side pole. 
This not only permitted a reduction in pole length to 77 
inches with a corresponding decrease in weight, but it 
served to climinate one of the most troublesome and costly 
problems of field maintenance. Handle breakage, a frequent 

ause of failure of the ash pole litter, no longer necessi- 
tated complete replacement of the side pole. From this time 
forward it involved merely a replacement of inserts. 


All in all, the new aluminum straight pole 
litter was an outstanding achievement. The ash pole litter 
of World War I had been clearly surpassed, and before the 
close of 1941 procurement of that item was discontinued 
completely 14 Furthermore, the structural features and 
design of the new litter were to exert a profound influence 
on subsequent devclopment activitics. In the search for 
aluminum substitutes, the period which is next to be con- 
sidered, the standard aluminum litter was explicitly adopted 
as a model to be approximated as closely as-possible. 


2. ‘the Aluminum Shortage. 


The straight aluminum litter was duly standard- 
ized, assigned an item number of 9935000 in the Medical Supply 
Catalog, and procurement was initiated. However, as early as 
April, 1941, the Medical Department was required to justify 
before the Office of Production lars 7 xa the production of 
aluminum litters then going forward. 4 The ancient danger of 
a critical shortage was beginning to show itself. 


Before the close of 1941, the tremendously 
increased United States aircraft program had made it impera- 
tive that aluminum, especially of aircraft grades, be sharply 
curtailed or eliminated from the production programs in other 
fields. On 12 January 1942, a comprehensive directive, call- 
ing for drastic reduction in the use of aluminum, was issued 
by the ‘ar Department 19 By Memorandum from the Office of 
the Under-Secretary of War to The Surgeon General, dated 
3 March 1942, the general policy of aluminum conservation was 
applied specifically to the "Ficld Litter", making the elimi- 
nation of the aluminum specifications for this item mandatory. 


It is only with these facts clearly in mind 
that the psychological as well as the material difficulties 
confronting Medical Department research and development can 
be properly appreciated. Staff planners and coordinators, 
research ecngincers, specification writers, and procurement 
officers were to haye just cleven months to solve in all its 
complex phases a problem of the most crucial importance to 


RESTRICTED | 


RESTRICTED 


the entire process of medical evacuation, In less than a 
year a new standard litter, as yet undesigned, had to be 
moving from the assembly lines into Army supply depots. 
How well the Medical Department discharged that obligation 
may be judged from the account that follows. | 


II. Initiation of Development Project, F-1l. 


In 1941, the Army Regulations which governed adminis- 
trative prodecure for the initiation of development projects 
required: (1) formulation and approval of military character- 
istics by the using Arm or Service; (2) coordination through 
the Technical Committee of the Service charged with develop- 
ment and procurement of the item; (3) preparation of a develop- 
ment program by the appropriate Service; (4) forwarding of this 
project data by the Technical Service concerned to The oe 
tant General for final approval by the Secretary of War.1 


To what extent was this prescribed procedure followed in 
initiating the project under discussion? 


A, Formulation of Military Characteristics. 


Extensive examination of the available source 
material discloses three documents of a primary nature 
relating to this and other procedural steps. The first, a 
report entitled, Medical Department Research Program, Fiscal 
Year 1941, was submitted to The Adjutant General on 3 April 
1941 by The Surgeon General's Office. This document contains 
the following statement with regard to military character- 
istics: 


Milit Characteristics. 
(1) To provide for procurement of suitable 


substitute materials to replace materials 
now used in manufacture of the standard . 
litter, in the event the latter naterials, 
become unobtainable in war time. 


Since what was here being proposed was simply a 
possible change in materials and not in basic design of the 
standard litter, it would appear that the foregoing was an 
adequate statement of military characteristics within the 
meaning of AR 850-25. That regulation stated: 


The term "military characteristics" is used to 

denote the characteristics of any type or arti- 
cle of equipment that have a definite bearing — 
on its tactical use,t 
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It does not appear that Devel Lopment. Project, F-11 
was cleared through the Medical Department Technical Commit- 


tee, which agency represented the Service (the Medical Depart- 
ment) which was to be charged with the development and pro- 
curement of the new item, Recorded evidence was found of 
only two meetings of this committee during the period in 
question: one on 28 November 1940, and a second on 17 March 
1941.: The. published minutes of these meetings contain no 
reference.to. the project under discussion. 


C. Preparation of a Development Program by the 
'  . Appropriate Service. 


The report, liecdical Department Research Program, 
Fiscal Year 1941 contains a brief description of the develop- 
ment program which was to be undertaken in connection with 
the subject project. .While this statement was neither as 
precise nor as comprehensive as some of the program outlines 
which were to be submitted in later years, it nevertheless 
represented a sufficient compliance with Army Regulations. 


It is hoped to obtain some stecl and iron litter 
poles this fall so that litters can be made and 
poles tested in the ficld. The Equipment Labora- 
tory feels that many materials such as plastic, 
round wood, and steel might all be experimented 
with as well as many other matcrials for poles, 
stirrups, and spreader bars. 


Di Clearance of Project Proposal with Higher Authorit e 


Compliance with this last procedural step required 
by Army Regulations for project initiation is clearly indi- 
cated. On 3 April 1941, the initiation request was Wee eg 
in final form and submitted to The Adjutant General. 

9 April 1941, formal approval of the proposed_research pro- 
gram was obtained from the Secretary of War. 


Ee Conclusion. 


In conclusion it may be stated that: (1) a set of 
military charactcristics wore prepared by the Medical Departe- 
ment which can be considered adequate within the meaning of 
AR 850-25; (2) a satisfactory goneral outline of the proposed 
development program was formulated by The Surgeon General's 
Office; and (3) the final project proposal was submitted 
through the correct channels and was properly approved. 


Coordination of Proposal through Technical. Committee. 


ee 


RESTRICTED : 


Apparently, however, Development Project, F-1ll was not pro- 
cessed as required through the Medical Department Technical 


Committee. 


This latter omission, although it did represent a 
lost opportunity for formal consultation and coordination 
with other interested Arms and Services, did not in the 
present instance have serious consequences. There were, 
perhaps, several reasons for this. In the first place, 
although changes in battle tactics had occurred, these had 
not altered materially the role of the straight pole lit- 
ter in the evacuation process. Secondly, since a continu- 
ing need for the standard litter was beyond question, it 
was perfectly clear that a firm military requirement for a 
new litter development project existed. The alarming 
scarcity of aluminum, as pointed out in the Medical Depart- 
ment report, was sufficicnt roason in itself. 


Aluminum is now a critical item and. it is.antici- 
pated that aluminum pole orders will be greatly 
delayed so that this type of litter may be almost 
unprocurable, It is, therefore, highly desirable 
to find suitable and as light as possible substi- 
tutes. 


Finally, it will be seen that the straight.steel litter, as 
eventually developed, was sufficiently similar to the 1935 
standard aluminum pole litter that no new difficultics wore 
P experienced in adapting it to the various types of land 
transportation. a be: | 


III. Dovelopmont Phase (1) (The Stecl Litter), 


He Preliminary Stage. 


Project F-11, "Development.of New Naterials for 
| Standard Litters," (title subsequently changed to "Litter, 
i . Standard, New Materials For"), was formally initiated 9 April 
1941. Fortunately, laboratory activities had been begun much 
earlier, having been undertaken on an informal basis since 
September of the preceding year .~4 Consequently, by. the 
middle of July, 1941, the Medical Department Equipment 
Laboratory had already subjected nine newly developed littcrs 
to engineering and service tests, and the knowledge gaincd 
from this preliminary cxpcrimentation did much to guide and 
focus the research activitics that were to follow. 


Foreign litters were carcfully investigated at the 
outset. Through the cooperation of the Amcrican Red Cross, 
a Czechoslovakian litter was forwarded to Carlisle Barracks 


Pi 
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“early in the fall of 1939.*5 Extensive correspondence was 


carricd' on with the American Embassy in London with regard 

to the British litter and, before the outbreak of war between 
the United States and the Axis powers, our Military Attaché 
in Berlin secured a German litter which was subsequently 
shipped’ to the Experimental Laboratory Muscum at Carlisle .26 
Furthcrmore, in liay of 1941,. through the efforts of the United 
States Military Attaché at Ottawa, a Canadian all-metal litter 
was sont to The Surgeon General's Office for examination and 
study .27 In addition, through correspondence, descriptive 
litcrature, blueprints, and photographs, information was 


‘obtained about a number of othcr forcign litters, notably 


the Swiss and Austrian. 


As a result of its own past experience, the Medical 
Department Equipment Laboratory was, of course, fully aware 
of the many variables that would have to be carefully con- 
sidered in the development program that was about to be under- 
taken, Recalling the introductory comments in Chapter I, it 
will be readily scen that these numerous requirements nar- 
rowed substantially the possible scope of the investigation. 


In searching for substitutes for the standard 
litter, the following have been given consideration: 


ae Is the material available? 

b. Can it be obtained in quantity? 

ec. Is it durable and sufficiently rugged for field 
service? 

d. Weight of all materials; what weight will the 
completed litter be? Can it be made with the 
minimum weight? 

e. Can the litter be made simple, yet strong and 
foolproof? Can it be made so that repairs carn 
be made readily anywhere? 

f. Will the poles produce oxcess. whip; or will 
they be too rigid? 

ge ‘Standard in size; length and width? “Hight 

from the ground? . 
h. Suitable handles for the Litter poarers?29 


Inasmuch as the standard’ aluminum pole litter was 
consideredby far the best in terms.of weight, ruggedness, 
flexibility, and ease of maintenance, it was taken as the 
working mode1.39 It was also believed that a round pole 
litter would be better than a square or rectangular one. 
Round poles produced less wear on the canvas and facilitated 
repairs and maintenance, since the poles could be easily 
removed from the bolted hem loops of the cover.3 
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This, then, was the background against which the 
search for aluminum substitutes was to proceed. There were 
80 years of litter research experience to draw from, con- 
temporary foreign litters had been extensively studied, and 
the complex engineering requirements for militarily satis- 
factory litter construction had been carefully outlined in 
advance. There now remained the enormously difficult job 
of speedily developing a single physical model which would 
meet all specifications. 


B. Republic Steel Corporation, Steel & Tube Division; 


Cleveland, Ohio. 


By September, 1940, correspondence had already been 
initiated between the Medical Department Equipment Laboratory 
and the Steel & Tube Division of Republic Steel Corporation, 
Cleveland, Ohio, relative to the possibility of substituting 
steel tubing for aluminum, Before the close of the year, a 
sample shipment of four sets of litter poles, two of stainless 
steel and two of cold rolled steel, were received by the 
Laboratory.23 : 


The four sets of steel poles which were submitted 
for testing were as follows: (1) Enduro, 20 gauge, 1-1/2 
inches in diameter, unannealed; weight of litter complete, 
‘16 pounds; (2) Enduro, 18 gauge, 1-1/2 inches in diameter, 
unannealed; weight of litter, 18 pounds; (3) Cold rolled, 20 
gauge, 1-1/2 inches in diameter; weight of litter, 15 pounds; 
(4) Cold rolled, 18 gauge, 1-1/2 inches in diameter; weight 
‘of litter, 17-1/2 pounds. 3 


Upon receipt, these poles were forthwith inserted 
into the framework of the standard straight pole litter with 
its regulation canvas and cast aluminum running gear, and 
were forwarded to the 32nd Medical Battalion, Carlisle Bar- 
racks, Pennsylvania for field testing. The following 
instructions were given by the Laboratory: 


Testing: It is requested that these four 
litters be comparatively tested with litters 
having other type poles, as follows: 

ae In ordinary litter work, are these stcel 

poles sufficiently rigid for comfort of 
the patient? 

b. Do the poles bend excessively with heavy 

patients? | 

c. Do the poles bend ‘excessively when carry- 

ing a heavy licdical Department chest? 

ad. Do the poles set in a bent position after 

carrying’ a heavy patient for a consider- 
able distance? A heavy M.D. chest or 

such other Medical Department equipment 
that might be ‘carried on a litter in the 


ficld? 
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Three separate tests were performed by the 32nd 
‘Medical Battalion. In the first test the litters were 
subjected to ordinary patient carries over normal terrain. 
Poles 2 and 4 were sufficiently free of swing and the 
patient was comfortable, while poles 1 and 3 bounced to 
such an extent that the patient immediately noticed the 
whipping motion, and the litter bearers felt an appreciable 
increase in the weight of the load. 


_ In the second test the litters were placed with 
their stirrups on the floor of a truck, and paticnts of 
approximatcly the same weight were placed on cach litter. 
Poles 1 and 3 whipped up and dowm somewhat during the trip 
and, at the completion of 40 miles, were found to have bent 
and sect. The two heavier poles had not whipped noticcably 
during the trip, and were straight at the tcrmination. 


In the final test, each litter was suspended 
between two empty Medical Department chests, A Medical 
Department chest, weighing 150 pounds, was then placed on 
each litter, removed, and replaced. This operation was 
repeated twenty times for each litter. Poles 1 and 3 again 
bent and set noticeably after scveral applications, as did 
pole 4. Pole 2 sagged slightly after the twentieth appli- 
cation. The standard aluminum pole litter, by way of con- 
trast, retained perfect alignment throvghout the tcst.2? 


In view of the foregoing results none of the steel 
poles could be recommended for Medical Department use, but 
the lessons which had been learned in this initial experi- 
ment were extremely valuable. In a letter to the manu- 
facturer of the steel tubes, the Director of the Laboratory 
summed up the ficld test findings and their significance as 
follows: 


Service test using litters fabricated from 
these poles indicated that all stecl tubes tested 
would take a permanent set after a short period 
of use. Also, due to the low section modulus of 
the steel poles, an undesirable whipping action 
was encountered in carrying patients on the litter, 

As a result of these tests, it was established 
that steel poles would not be a satisfactory sub= 
stitute for aluminum poles without appreciable 
increase in weight. 


| 
, 
j 
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C. Medical Department Equipment Laboratory; Carlisle 
Barracks, Pennsylvania. 


Having completed its preliminary canvass of steel 
possibilities, the Laboratory next turned its attention to 
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wooden poles as a substitute for aluminum. In its own work- 
shop at Carlisle Barracks, Pennsylvania the Laboratory con- 
structed two sets of round ash poles of differing diameters 
and then made each of these sets into a litter, using the 
standard cast aluminum spreader bar assemblies and stirrups, 
and the regulation canvas. The two experimental litters are 
described as follows: (1) straight grain ash poles, 1-3/4 
inches in diameter; litter weight, 15-1/2 pounds; (2) straight 
grain ash poles, 1-1/2 inches in diameter; litter weight, 
13-3/4 pounds 37 


The litters were apparently subjected to only one 
field test, an ordinary casualty carry. According to the 
Laboratory report, the 1-1/2 inch poles developed a decided 
whipping action in transporting a patient, while the 1-3/4 
inch poles proved sufficiently resilient and had but little 
whip. However, the diameter of the latter pole was considered 
too large to be suitable, and plans were made to construct two 
new sets of poles with a diameter of 1-5/8 inches.2® Details 
are lacking regarding the date of completion of these new side 
poles, or of the specific tests to which they were subsequent- 
ly subjected. On 3 January 1942, however, the Medical Depart- 
ment Equipment Laboratory reported that ash poles, 1-5/8 
inches in diameter, had been previously tested and had been 
found unsatisfactory. 


While the field test data cited above does not 
appear to be altogether conclusive, the unsuitability of 
solid wooden poles for Medical Department use was definitely 
established by the next series of tests which were performed 
on experimental models submitted by the Zimmer Splint Company. 
Moreover, further experimentation in this field was soon to 
be abandoned for additional reasons. Information was shortly 
to be received by the Laboratory indicating that it was 
extremely unlikely that straight grain ash poles would be 
available to the Medical Department in the quantitics 
necessary. ; 


D. Zimmor Splint Company; Now York, New York. 


In June, 1941, three wooden pole litters were 
received by the Laboratory from the Zimmer Splint Company of 
New York City. .Two of these litters had round wooden poles, 
1-1/2 inches in diameter, The third had square poles, 1-5/8 
by 1-5/8 inchos, the canvas cover being held on by means of 
a strip of aluminum, 71 inches in length, which was held to 
the under surface of the poles by 9 screws.41 Thinking back 
to the ash pole litter of World War I with its 142 tacks to 
secure the canvas, this new device was an interesting modi- 
fication. It was still, however, clearly infcrior from a 
repair and maintenance standpoint to the convenient slip-on 


_ cover of the ‘standard aluminy itt< 
Natta? dh 


RESTRICTED 


The most significant feature of the new litters, 
although it contributed nothing toward the solution of the 
immediate problem at hand, was the undercarriage with which 
each litter was equipped. Both the stirrups and spreader 
bars had been fabricated of extruded instead of cast aluminum. 
According to the Laboratory, these extruded parts were found 
to possess the following advantages. over the standard cast 
aluminum undercarriage: 


a. Lower cost of manufacture. 

b. More rapid procurement, as all parts are 
formed from extruded bars. The present standard 
litter is composed of several aluminum castings. 
At the present time extrusions can be obtained 
much more quickly than castings. 

c. Greater durability, in so far as breakage of 
parts is concerned, as the extruded parts have 
a greater resistance to shock loading than 
castings. 


Using extruded aluminum, the weight of a complete 
stirrup and spreader bar assembly was 2.08 pounds pcr litter. 
This represented a reduction in weight over the standard cast 
aluminum undercarriage of 0.40 pounds per litter. Any weight 
reduction, however slight, which involved no loss in other 
qualities such as durability, could be regarded as a genuine 
gain. 


The change from cast to cxtruded aluminum in 
Medical Department litter specifications was effected without 
delay and resulted, until the production of aluminum litters 
was prohibited in March, 1942, in more rapid procurement of a 
greatly improved straight pole litter.43 Viowed historically, 
this innovation was of real significance as it represented 
another one of the major steps in litter evolution. 


As for the experimental wood poles of the Zimmer 
litter, the following test instructions were issucd by the 
Laboratory to the 32nd Micdical Battalions 


Carries up to 1/2 mile loaded with patient 
weighing 175 pounds or more. Particular 
attention should be given to the whip of the 
poles if this is excessive. 


Loading and unloading from ambulances and 
cargo trucks to determine the effect of shock 
and weight on the stirrup assembly and on 

the wood poles. 


Would you recommend that wooden poles (straight 
grain ash) be adopted to replace the present 
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aluminum poles, and, if so, is the square or the 
round pole recommended? 


-The test results this time left no doubt as to the 
unsuitability of solid wooden poles as a substitute for 
aluminum, While all three litters satisfactorily withstood 
the shock and weight of loading and unloading from ambu- 
lances and cargo trucks, the paticnt carry produced markedly 
unfavorable results. .The whip of the poles in all three 
litters was so excessive that it was believed that an actual 
casualty would have been subject to further injury from shock 
as well as the danger of literally falling off the litter. 
One round pole broke under. the whip that was produced, while 
the second set of round poles exhibited a bow of 2 inches 
and 3-3/4 inches, respectively. In the litter equipped with 
square poles, bows of 1 inch and 1-3/8 inches, respectively, 
were recorded. 


The 32nd Medical Battalion consequently recommended 
that the straight grain ash poles be rejected as a replace- 
ment for the standard aluminum poles, and this report was 
subsequently concurred in, without reservation, by the 
Medical Department Equipment Laboratory.4 Evidently the 
search for aluminum substitutes had been rewarding thus far 
only in the elimination of ccrtain construction materials 
from further consideration. 


Small dimension stainless and cold rolled steel 
had now been tested, Both round and square straight grain 
: ash poles of varying dimensions had also been subjected to 
complete engineering and service tests. In each instance 
the results had been negative. Furthermore, a number of 
| other substances had been investigated, but as yet no 
tangible evidence of their utility had been found, 


Numerous firms and their representatives havo 
been contacted. re substitutes; but so far the 
search may be considered still unsettled. So 
far, no manufacturer of plastic or hard rub- 
ber has been able to produce a satisfactory 
substitute for the metal parts of the litter, . 
regardless of many claims by individuals. It 
is possible that poles of an alloy stecl with 
pressed steel spreader-bar assemblies, may 
have to be resorted to, if and when aluminum 
is not available .4 
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E. Revere Products Corporation; Phoenix, New York. 


The idea of using pressed steel for the litter 
undercarriage, as mentioned above, had already been 
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incorporated in an actual model submitted to the Laboratory 

by Revere Products Corporation of Phoenix, New York. The 

pair of pressed steel stirrups and spreader bars which this 
concern had produced were considered both sturdy and well- 
designed, and weighed 2.82 pounds per assembly, or 5.64 per 
litter. This latter figure may be compared with the 10.00 
pound littcr weight of the new extruded aluminum, and the 

4.16 pound weight of the now extruded aluminum undercarriage 48 


The Revere assembly, however, had been designed 
for the old rectangular litter pole. Since only the round 
pole was now being considered, redesigning of the assembly 
was necessary before field testing could be initiated. 
Consequently the Equipment Laboratory, working directly 
from the Revere design, prepared a new sct of drawings and 
specifications, adapting the presscd steel undercarriage to 
the standard round pole litter.4? Final blueprints were 
then forwarded to Revere Products Corporation for fabri- 
cation of several actual assemblies.? 


It is not clear, from the data at hand, whether 
the Laboratory ever received delivery of these pressed 
stecl assemblies. There is no record of a separate field 
test being made of the modified Revere undercarriage. 
However, the essential features of the original Revere 
design were incorporated into subsequent litter models and, 
although the basic design underwent substantial modification 
as a result of field trials, this initial idea was a contri- 
bution of genuine value, 


F, Zimmer Splint Company; New York, New York, 


As we have seen, it was no longer certain that 
straight grain ash wood could be procured in sufficient 
quantity for Medical Department needs. The sudden appearance 
of another critical shortage now narrowed research possibili- 
ties still further. Alloy steel, the Laboratory was now 
informed, was rapidly becoming as strategic as aluminum.?1l 
To surmount this difficulty, carbon or rail steel was next 
resorted to. In September, 1941, the first litter to be 
constructed of this new material was submitted by the Zim- 
mer Splint Company of New York City. The new model was also 
equipped with a pressed steel undercarriage. 


The poles were formed from 0.45 per cent carbon 
steel, and were 1-1/4 inches outside diameter, with a 15 
BY] gauge wall. This size tubing was found to have approxi- 
mately the same strength as the 1.54 inch aluminum pole with 
a 0.109 inch wall. The use of 1-1/4 inch outside diameter 
steel poles had been necessary since such high carbon tubing 
could not be rolled with any smaller wall thickness. Con- 


versely it was fel here Pep would be stronger 
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than necessary and would add considerably to the weight of 
the litter, The undercarriage of the new litter was con- 
structed of pressed steel, while the wooden litter handles / 
were circular and grooved, | 


The standard instructions were given to the 32nd 
Medical Battalion regarding testing procedures, with the 
additional stipulation that the stirrup and spreader bar 
assembly be thoroughly tested in mud and sand to determine 
the effect on the hinges and stirrup bearings. As in the 
past, the experimental litter was to be tested in direet 
comparison with the standard aluminum model, 


Hand carries up to 1/2 mile were made with a 
patient load of more than 175 pounds, and the litter was 
loaded and unloaded from ambulance and cargo truck. It 
was determined that the steel tube poles had approximately 
a 1/4 inch whip, slightly more than the negligible whip of 
the aluminum pole but not sufficient to be harmful. The 
poles exhibited no discernible bow or set. On the other 
hand, the stirrups cut and scarred the floor of the ambu- 
lance and truck, the spreader bars tended to collapse when 
in use, and the circular grooved handles produced blisters 
on the hands of some of the bearers even in short carries, 


In conclusion, the 32nd Medical Battalion recom- 
mended that the small diameter carbon poles be adopted to 
replace the standard aluminum poles, that the grooved 
handles be redesigned, and that the undercarriage be 
rejected as not rugged enough for field use. Significant- 
ly, for the first time, the testing agency submitted a list 
of suggestions, four in number, by which the mechanical 
defects noted might. be overcome, This, it is evident, gave 
the manufacturer something concrete to work on, and undoubte 
edly shortened the time required for experimentation, 


In less than two weeks, three new experimental 

litters were submitted by the Zimmer Splint Company. 
Since the side poles of the first Zimmer litter had been 
found to be satisfactory, this component was unchanged in 
the new models, The heavily ridged hand grips of the 
earlicr model had, however, been eliminated in favor of. 
the smoother wooden handle inserts of the ‘regulation 
aluminum litter, In addition, undercarriage construction 
had been materially altered, Each of the three experi- 

| mental models now submitted represented a slightly dif-~ 

f ferent application of an entirely new basic design, 


: The tests conducted by the 32nd Medical . 
* Battalion were the most severe to date, as can be seen 
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_ from the following enumeration: 


1. The three steel pole litters were tested in 
comparison with the present standard aluminum 
pole litter, 

2. Numerous carries up to 1/2 mile on each of 
the litters, loaded with patients weighing 
175, 185, and 200 pounds, were made. 

3. Loading and unloading patients from ambu- 
lances was practiced, Cargo trucks of 1/2 
Ton and 1-1/2 Ton were loaded. Both wooden 
sides and seats, as well as the floor, were 
used as the supports of loaded litters. The 
latter were loaded to a capacity load of ten 
litters per 1-1/2 Ton truck, and four lit- 
ters per 1/2 Ton pickup truck, Cross-country 
drives over extremely rough terrain were made 
with all loaded vehicles, 

4. A thorough testing in six inches of mud in 
the stream of Letort Spring Run, with open 
and closed litters, was made to determine the 
effect of mud upon the stirrup bearings and 
hinges. The effect of the mud was noted upon 
the bearings both immediately, and after dry- 

:, ing for twenty-four hours, The litters were 
then cleaned and dried. The effect of com- 
mercial building sand upon the stirrup_ bear- 
ings and hinges was tested, 

5. One end, including the handles and spreader 
bar asseubly, of each of litters Number 2 
and 3 was submerged in water twenty-four 
hours to determine the effect of water. upon 
the plain and varnished handles. 

6. Numerous carries of Number 1 Chest and - 

) Lanternsets were made. : 
vt, Litters were handled roughly, in ‘ceding and 

- unloading of empty litters in trucks and 

ambulances ,24 ‘ 


Test viene: again indicated that the poles were 
entirely satisfactory. It was observed, however, that on one 
litter which had each; of its stirrup ana spreader bar assom=- 
blies placed 3 inches: closer to the center of the litter, the 
whip of the poles was cut to approximately one-half that of 
the other two litters. .The spreader bars, during these tests, 
showed no tendency.:.to:bend or to collapse. However, in all 
instances, the bearing surfaces of tho stirrups showed marked 
tendencies to weakness. Every stirrup bent at this same point 
in a moderate or severe degree, indicating far too much fra- 
ee for ca a usages 
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The testing agency this time recommended the 
adoption not only of the steel poles to replace aluminum 
but also approved the new pressed steel spreader bars in 
place of the cast or extruded aluminum bars of the standard 
litter. Thus, only one component remained to be redesigned; 
the stirzups with their stirrup-spreader bar bearing. Once 
again technical suggestions for the improvement of this item 
were volunteered by the 32nd liedical Battalion. 


Reviewing briefly the progress that had been made 
during September and October of 1941 with the Zimmer all- 
steel litter, it will be recalled that only the steel litter 
poles were found acceptable at the conclusion of the first 
series of service tests. The handles, the spreader bars, 
and the stirrups were all found to be defective but the 
testing agency, the 32nd Medical Battalion, offered specific 
recommendations for ‘the improvement of these items. In the 
modified litter model which was presented early in October, 
the handle difficulty had been solved by.simply duplicating 
the smoother handle of the standard aluminum litter. In 
addition, the spreader bars were strengthened and their 
hinge mechanizm perfected, with the result that this com- 
ponent also was found to be satisfactory. This left for 
further modification only the stirrup assembly, which had 
again been rejected. For that task, technical advice was 
once more tendered by the testing authorities. In short, 
close coordination between Medical Department personnel and 
private industry appeared to be yielding gratifying results. 


G. Superior Sleeprite Corporation; Chicago, Illinois. 


In rather marked contrast to the highly efficient 
coordination of civilian and military effort referred to above, 
the story of the participation of Superior Sleeprite Corpo- 
ration in this development program is, in the large, a story 
of willing but misspent effort. This misdirection can be 
attributed, at least in part, to a breakdown in communication 
between the Medical Department Equipment Laboratory and The 
Surgeon General's Office. 


On 6 August 1941, two chrome-molybdenum steel lit- 

ters were shipped by The Surgeon General's Office to Fort 
Benning, Georgie for service test by the Infantry School. 
4 One of these litters was made of 16 gauge tubing, had 
mf: extruded aluminum stirrups and spreader bars, and weighed 
i 20-1/2 pounds. The second litter was made of 18 gauge tubing, 
¥ had standard cast aluminum running gear, and weighed 17-3/4 
pounds. Both -litters had been manufactured by the Superior 
Sleeprite Corporation of Chicago, Illinois. 
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‘On 14 October 1941, the General Contracts Manager 
of Supérior Sleeprite Corporation sent the following air mail, 
special delivery letter to The Surgeon General's Offices 


Early last week I called upon Mr. Peters 
of the Revere Products Company, Phoenix, New 
York, and carefully covered the matter of the 
metal spreader arms for the litter. 

I saw all the correspondence he had with 
Carlisle. It appears that Carlisle thinks enough 
of his ideas to make a drawing of their own, 
embodying all the features of his sample. 
| He has agreed to make another set of samples 
for me, which I, in turn, will forward to you, to 
be attached to the steel pole litter you now have 
at Fort Benning. This should be ready in about 
10 days. If you will have the litters returned 
from Fort Benning to your office, where a pair of 

- spreader bars can be attached to one of them, we 
will reimburse you for any transportation or other 
costs involvede... 

Mr. Peters tells me he can make only one pair 
of spreader arms, as these are very difficult to. 
construct by hand. I presume the one litter 
should be sufficient for Carlisle's test....°” 


It will be recalled that by 4 October 1941, the 
following had transpired at the Laboratory at Carlisle, 
Pennsylvania: (1) alloy steels, which were rapidly becoming 
as strategic as aluminum, had been definitely eliminated from 
consideration, (2) carbon stcel poles had already been 
approved as satisfactory substitutes for aluminum, (3) experi- 
mentation with pressed steel undercarriages adapted from the 
original design of the Revere Products Company had reached an 
advanced stage; certain lessons had been learned; certain 
specific directions for furthor research had been outlined. 


In other words the Superior Sleeprite Corporation 
was already virtually out of the picture. The poles of that 
company's litter were constructed of chrome=-molybdenum, which 
was an alloy steel. Alloy stecls were no longer being con- 
sidered by the Laboratory at Carlisle because of their 
inereasing scarcity. ‘Furthermore, as a result of recent field 
tests at Carlisle, the modificd Revere pressed steel under- 
carriage had already undergone considerable modification. 
Consequently, there was nothing to be gained by resubmitting 
a facsimile of the original undercarriage design. Unless, 
therefore, the Superior Sleeprite Corporation was put in 
immediate contact with the Laboratory, informed of the pro- 
gress that had been mace, and permitted to assist in solving 
the advanced developmental problems that remained, it is 


difficult to perce RSTHICTED be of value. 
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The evidence at hand, however, does not indicate 
that such coordinating action was taken by The Surgeon General's 
Office. On 5 November 1941, approximately three weeks after 
receipt of the communication from the Superior Sleeprite 
Corporation, request was made of the Infantry School at Fort 
Benning for the return of one of the litters which had been 
forwarded in August for tést,2? Ten days later, on 15 
November 1941, the litter arrived, and The Surgeon General's 
Office thereupon telegraphed the manufacturer, inquiring as 
to the status re the Revere assembly which was to be shipped 
to Washington, 0 


By this time, however, a third Zimmer model had been 
submitted to the Laboratory at Carlisle, had been field tested 
by the 32nd Medical Battalion, and had been recommended by 
that agency for adoption as a 5 Se atta A substitute for the 
standard aluminum pole litter. 1 Seemingly unaware of this 
development, The Surgeon General's Office, after waiting 

~ several weeks for the pressed steel assembly to arrive, 
-finally-forwarded the Superior Sleeprite litter with its 

-. ¢hrome-molybdenum poles and its cast aluminum undercarriage 
to fig, Medical. Department Equipment Laboratory for formal 
test. 


_ In a comprehensive test report, dated 3 January 
1942, recommending the adoption of the new Zimmer all-steel 
litter, the Laboratory at Carlisle made the following comments 
with regard to the model supplied by the Superior Sleeprite 
Corporation: Bef aoe : 


Recently a litter made of chrome-molybdenunm 
steel, aircraft tubing was received from 
The Surgeon General's Office for testing. 
Chrome-molybdenum steel as a substitute for 
aluminum was rejected by the Equipment 
Laboratory long ago for the following 
reasons: 
(1) All light weight alloy steels are as 
strategic as aluminun, 
(2) Their cost is exceedingly high, even 
compared to aluminum, averaging about 
i 80 cents per foot for 1-1/2 inch by 
Bs 20 gauge tubing; the cost of the poles 
- alone would be over $10.00 per litter. 


The validity of the above statements is 
borne out by data received from the 
Superior Sleeprite Corporation, manu- 
facturers of the chrome-molybdenum lit- 
ters submitted by The Surgeon General's . 
Office for test. This company states 

that delivery of chrome-molybdenum aircraft 
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tubing will take from five to six months; 

~-——-no mention is made of quantities that could 
be supplied, but it is assumed that they 
would be very small in proportion to the 
quantities required for the mass production 
of litters .©3 


~— 


; No mention was made of the cast aluminum under- 
carriage of the Superior Sleeprite litter. As early as July, 
1941, it will be recalled, extruded aluminum had replaced 
cast aluminum as the material of choice in the construction 
of stirrup and spreader bar assembly. By September, 1941, 
experimentation had begun on the pressed steel assembly 
which, by the time the above litter was received by the 
Laboratory, had already been perfected. Consequently, the 
undercarriage of the Superior Slecprite litter had now been 
as definitely superseded as the chrome-molybdenum poles. 


In this particular instance the damage caused by 
the lack of coordination between The Surgeon General's Cffice 
and the Medical Department Equipment Laboratory was slight, 
A private concern had sacrificed a modest amount of its time 
and money. The Medical: Department had devoted a small portion 
of its facilities and personnel to continuing a predictably 
fruitless investigation. Towering above these considerations 
was the major fact that a successful substitute for the alumi- 
num litter had been found, and within the required time. 
Whether, however, a similar: lack of coordination between 
these two key agencies was to produce, in other situations, 
more serious and costly delays, it will be our purpose to 
investigate as we proceed, ; 


H. Howe Folding Furniture, Incorporated; New York, 
New York. 


On the very day when the first model of the Zimmer 
carbon steel litter was being forwarded to the 32nd Medical 
Battalion for test, Howe Folding Furniture, Incorporated 
wrote to The Surgeon General's Office to learn the require- 
ments for the new straight pole litter which was under devel- 
opment.©4 The reply indicates not only the degree to which 
the standard aluminum litter was then being followed as a 
model, but illustrates once more the highly circumscribed 
character of wartime litter research, 


In making up any model, it is requested 
that you remain exactly to. the specifications 
of our aluminum pole litter, especially in 
the following points: Length of litter, width 
of canvas, outside diameter of litter poles, 


wooden handles, BeeTHIC TRE? canvas, ) 
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ois os 
and eabaral construction of the stirrup and 
spreader: bar assembly. 
Weight should not be greater than 20 

pounds, preferably less. As to the mattor 
of angle or tube for litter side rail, I am 
unable to give you a definite answer. We. 
naturally prefer tubing. However, if your 
design calls for an angle side rail, and it 
is a more efficient. model than any~we have, 
we are not bound by tradition to accept only 
tube. The decision in this matter is one 
which will Test solely with you, based on 

, your design. . 


It is interesting to observe that the Zimmer model 
then undergoing test at Carlisle violated several of the 
“above specifications. The poles were 1-1/4 inches outside 
diameter, instead of 1.54 inches as in the aluminum litter. 
Total litter weight was 22-3/4 pounds, as compared with the 
20 pound limit cited above. Whether these restrictions were 
placed on Howe Folding Furniture, Incorporated for purposes” 
of controlled experimentation, or whether they resulted from 
a lack of close understanding with Laboratory personnel at 
SRE AA GIs is not evident from the data. 


On 31 October 1941, the same “day that the third 
model of the Zimmer litter was submitted, a Howe all-steel 
litter was .sent, to the 32nd Medical Batta} jon by the Medical 
Department Equipment Laboratory for test. The. Howe litter, 
of course, closely. paralleled the standard aluminum litter 
in many respects: length,..width, and size of poles, type of 
handles, canvas covering, and method of folding. . The weight 
of the litter was 17-1/2 pounds, and both tubing and spread- 
er bars were made of pressed steel. The poles were of welded, 
mild steel tubing, 20 gauge,.and were protected against rust, 
as were all other metal parts of the litter, by a coating of 
zinc, applied by the hot. dip. process. Rounded grooved maple 
handles were fitted into the ends of the tubing and held in 
place by crimping the end. of.the poles. The steel stirrups 
‘were fastened to the side ‘poles by eight, instead.of the 

usual four, oval headed bolts... The spreader assembly was 
made OF a8 straight sections. of channel- -shaped, 16 gauge . 
aaa aie 
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. An extremoly Na “field test was gevon bath the 
Howe and. Improved Zimmer litters: 


a 
a) 
‘ 


1. Cross ountary carries with patients weighing 
approximately 200 pounds were made, 

2. Loading and unloading patients from ambu- 
lances was carried out, as well as short 
drives over eR byissichioassp 
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3. Tests were conducted during a steady rain 
and all movable parts of both litters were 
immersed in and covered with mud. 

4. Both litters were dropped from a height of 
approximately two feet with a 200 pound 
patient. Handles of the litters were sub- 
jected to rough treatment and dropped on a 
concrete road from ‘a distance of approxi- 
mately two feet. .. - 

5. Short hauls were made carrying two patients 
weighing ra eae ate oles | 200 sepgeett each, a 
total of: ae pounds .© ag 


The ‘showthe of the Howe litter under these conditions 
was not favorable. Whipping action of ‘the ‘poles was excessive, 
estimated at about:1-1/2 inches, and appreciably added to the 
strain of the litter bearers, The patient complained. of the | 
spreader bar protruding into his back and causing discomfort, | 
The grooved surfaces of the handles left deep imprints on the 
hands of the litter bearers which were painful even on short 
hauls. The stirrups showed outward. displacement and: scored 
the floor of the: ambulance during loading and unloading. 
Under loads in excess of 200 pounds, there was a definite 
and permanent bowing of the steel frames .69 


: 


On the basis of these tests, the Medical Equipment 
Laboratory recommended rejection of the Howe litter, listing 
the disadvantages as follows: (1) weight exceeded that of the - 
aluminum litter by 2=1/2 pounds; (2) the steel poles were not 
sufficiently rigid; (3) the stirrups did not retain their 
original shape under heavy loads; (4) the spreader bars were 
weak, as well as uncomfortable; (5) the four additional holes 
required in the poles and canvas for attaching the stirrups 
weakened both the canvas and the poles; (6) in sum ssaee Howe 
litter was not sufficiently rugged for field use. 70 ne 


Informed of the adverse dso teinii of the ence ae = 
at Carlisle, Howe Folding Furniture, Incorporated replied . ~ 
that it had submitted a rough, experimental litter model 
merely for inspection purposes; that it-had wished to have. 
the principle of construction employed therein commented upon, 
prior to making up a finished unit for extensive field tcst-. 
ing.7l If this was true, it simply meant that the company 
had entered the picture too late to compete successfully. with 
other concerns that had been working on. the problem for many 
months. Before Howe Folding Furniture, Incorporated could 
possibly have submitted their "finished unit", a satisfactory. 
substitute for the standard aluminum litter had already been 
found. ) . > 


§ 


38 


RESTRICTED 


RESTRICTED * 


as Zimmer-Thomson Corporation; New York, New York. 


Now that development of the. Zimmer all-steel litter 
had reached an advanced stage, Medical Department negotiations 
were transferred from the Zimmer Splint Company to its manu- 
facturing affiliate, Zimmer-Thomson Corporation, also of New 
York City. It will be recalled that, after the second series 
of tests on this litter, only the stirrup assembly remained 
to be perfected. Litter poles, handles, and spreader bars 
had already been approved by the testing agency. In the 
latter part of October, 1941, a third Zimmer model was sub- 
mitted to the Laboratory at Carlisle, embodying a new stir- 
rup construction. On 31 October 1941, the improved Zimmer 
litter was sent to the 32nd Medical Battalion, along with 
the Howe litter, for final test. 


The new stirrups of this litter were formed from 
13 BW gauge, cold rolled steel, 1-5/8 inches wide. The spac- 
ing of the stirrups was 49-1/2 inches overall, to conform to 
the standard adopted by the Navy. All. non-movable parts of 
the undercarriage were spot welded, and all parts were cadmi- 
um plated. The entire assembly was described by the Labo- 
ratory as durable, rugged, and engineered for mass produc- 
tion at low cost. Each stirrup-spreader bar assembly 
weighed 3-1/2 pounds. 7 


The field tests were identical with those to which 
the Howe litter, was subjected, and have already. been described 
in detail./3 The 32nd Medical Battalion reported the results 
of these tests as follows: (1) the.poles of the Zimmer litter 
set up little whipping action, bending only about 1/2 inch 
which did not interfere with the carrying of the patient; 
there was no permanent bending of the poles under excessive 
weight, nor was there excess stretching of the canvas; (2) 
the stirrups showed neither outward or inward displacement 
in loading and unloading operations, and the spreader bars 
held their positions and showed no tendency to bend or col- 
lapse during ambulance hauls over rough terrain; (3) rain 
and mud did not interfere with the operation of the spreader 
bars; after 24 hours the dried and caked mud did not inter- 
fere with the opening and closing of the pars. /4 
‘ _-_In presenting its. report of recommendation to the 
Medical Department Board, the Equipment Laboratory pointed 
out that already the Office of Production Management had 
advised The Surgeon General. that aluminum would no longer 
be authorized for straight pole litters, and that consequently 
procurement of the standard litter had now ceased. The Labo-: 
ratory added that the field of plastic materials had been 
thoroughly investigated, and that it could be definitely 
stated that there was no plastic then on the market, regard- 
less of price or availability, that would be satisfactory 
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for a field litter. Summary of the tests of other wood or 
steel litters‘was given, -After describing the Zimmer all- 
steel litter (see Fig. 6) and the latest test results, the 


' Laboratory contluded by observing that the steel used in the 


~~ 


cohstruction was available for almost immediate delivery in 


~ unlimited quantities, and that the complete: litter could be 


supplicd at a cost'of less than $8. 00, bg mayne in reason- 


! ably large quantity .7 


fi - The Medical pévkeinaat Boards in its formal report 
to The Surgeon General's Office, concluded as follows: — 


Conclusions: of the Medical Department Board: - +” 
The litter under consideration whose structural - eee 
parts are made entirely of plain carbon steel, 
and which has undergone extensive laboratory dil 
field tests, shows itself to be in every respect 
equal to the standard aluminum pole litter, 
except for its weight; and without exception 
superior to the wooden pole litter. — 


wodth 


Recommendations: It is recommended that: the 
steel pole litter with pressed steel stirrup 
spreader bar assembly, as developed by the licdi- 

cal Department Equipment Laboratory, be adopted 
as standard in the Medical Department of the 
United States Army 7. 


anys New York, New York. ts 


Je Sinmons Con 


Pending final action on the Zimmer litter, ee more 
ittter models were to“bé” tested before tne first phase of 
Development Project, Fell ‘@aiié'to an end. The first model 
was submitted by the SimmoHé"Cempany of New York City (fac- 
tory at Kenosha, Wisconsin);after thcir engineers had visited 
the Laboratory at Carlisle in the early part of January, 1942, 


vand obtained the latest iriformation regarding the anaeates of 


ik development ‘project. /7 


On 3 February 1942; ‘two Simmons - ditidaxts: were: Pade 


warded to the 32nd Medical Battalion for ficld’ testing,” Both 


were made almost entirely of carbon steel, with stirrup and 


‘spreader -bar assemblies fabricated from pressed steel. One 


of the litters was provided with wédden handlés, the: other 
with-steel handles. Standard tests, similar to those applied 
to the Zimmer and Howe litters, were romiceted by the Tato 


ratory.” 


* a oape 
' Th ‘gts report, datos 10 fchensictop 1942, the 32na™ 

Medical Battalion presented the following Findings: (1) dure ; 

ing cross-country carries there was little whipping action of ; 

the poles of a but_some sag developed in both 


J 
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cases; (2) in hauling over rough terrain with a patient load, 
the side poles bent into an arc of 2.feet in the wooden- 
handled litter and 3/4 inch in the metal-handled litter; 

(3) the hinges of the stirrup and spreader bar assembly became 
loose on both litters, after they had been opened ‘and closed 
Several times, In conclusion, the testing agency recommended 
rejection of both Simmons litters as unsuitable for military 
use, and this recommendation was_sustained by the Medical 
Department Equipment Laboratory. ? 


K. Ellwood Products Corporation; Ellwood City, 
Pennsylvania. 


On 15 April 1942, a litter manufactured by Ellwood 
Products Corporation of Ellwood City, Pennsylvania was received 
by The Surgeon General's Office. Three days later this model 
was duly forwarded to the Medical Department Equipment Labo- 
ratory at Carlisle for full field test.80 On 8 May 1942, the 
Laboratory rendered the following report of service test results: 


The weight of this litter is approximately 
17 pounds. This light weight was obtained by 
the use of alloy steel (apparently chrome- 
molybdenum) for the construction of all com- 
ponent parts, Alloy steel, being equally as 
strategic as aluminum, will not be available 
for Medical Department litters, If the design 
of the subject litter were duplicated in carbon 
steel to provide equal strength it is estimated 
that its weight would be increased about 7 
pounds, (the present standard stcel pole litter, 
weight 22 pounds, is constructed entirely of 
carbon steel), 

The subject litter possesses two serious 
inherent defects: 

a. Spreader bar cuts the canvas when 

folded, 
b. Folding stirrups are too fragile to 
withstand field service. 

Recommendations: It is recommended that 
subject litter not be adopted by the  S 
Department. 


The foregoing information was summarized, on 11 May 
1942, in a letter from The Surgeon General's Office to the ~ 
manufacturer. On 21 May 1942, the Ellwood Products Corporation 
replied as follows: 


| In the shects of explanation which we i 
attached and sent with our litter we felt that 
we had not only explained, but made perfectly 
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clear that the model that.we were presenting 
was a hand made item and ‘that it was to show 
functional design rather than how strong it 
could be possibly made. Notation was made in 

the last paragraph of our explanatory notes 

‘. that Army requirements might call for greater 
massiveness of the parts to withstand extreme- 
ly harsh tests. 

In making our litter we have been in an 
unfortunate position in as much that definite 
testing procedures have not been available to 
us and that definite requirements as to weight 
tests, as ase «ca rigidity tests, was not 

available. eos ; 


The foregoing letter, addressed to The Surgeon 
General's Office, was immediately forwarded’ to. the Medical 


: Department Equipment Laboratory for answer. In its reply, on 
28 May 1942, the Laboratory carefully elaborated on the service 


test results, and explained in detail why the Ellwood litter 


had been rejected. At the conclusion of this report, however, 


the following recommendations were stated: - 


Recommendations: It is recommended that 

a. The folding feet not be adopted.for the. © 
straight pole litter for the reasons cited 
in Paragraph 4 above. 

b. The Ellwood Products oievemekdist be 
advised that their folding stirrup 
assembly may have possibilities for 
use on the folding pole litter. 

ec. That if the Ellwood Products Corporation 
are interested in the developmen 2f - 
their folding foot-feature thet they 
Submit to the Equipment Laboratory a 
stirrup-spreader bar assembiy conform- 
ing in general to the design shown on 
our Drawing’ No. D-330 and cit incor- 
porating their folding stirvup.° 


Before discussing the var.oue aspscts of this case, 
it is first pertinent to inquire whether tnc Eilwood Products 
Corporation had simply submitted a sample litter on its own 
initiative, or whether it had been requested to do so by one 
of the agencies of the Medical Department. In its Monthly 


Progress Report for llay, 1942, tho Moaical Department Equip- 


ment Laboratory stated that, the Ellwood Products Corporation 
had been contacted by The Surgeon General's Office with 
regard to developing a litter of this type 84 If such was 
the case, it is apparent that this action worked considerable 


hardship on the menufacturer. RESTRICTED 
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! In the first place, the poles of the Eliwood 
Products litter were constructed of alloy steel (apparently 
chrome-molybdenum), Alloy steels generally had been formally 
rejected by the Laboratory at Carlisle fully seven months 
before, and there appears to be no evidence that a change in 
the status of this critical material had occurred in the 
meantime which would have warranted resubmission of litter 
poles made of such metal. 


Secondly, as -in the. case of the Howe Folding Furni- 
ture, Incorporated, the manufacturer seems to have been 
laboring under a misapprehension | both as to the extreme 
importance of the time element in this search for aluminum 
substitutes, and also with regard to the advanced stage that 
had already been reached in the development of a new straight 
pole litter, It will be recalled that on 3 January 1942, three 
months before the Ellwood Products litter had been submitted to 
The Surgeon General's Office, the Zimmer allesteel litter had 
been formally approved by the hMedical Department Board. Ilore- 
over, on 5 June 1942, less than ten days after the reply, to 
the manufacturer cited above, actual procurement of the, Zimmer 
litter was initiated by the Medical Department, 


Finally, the inability of. the company to abtadn 
necessary information regarding testing procedures and strength 
and rigidity requirements, would seem to indicate that working 
through The Surgeon General's Office, rather than directly with 

the Laboratory at Carlisle, had been a handicap. This conclu 
sion is further supported by the fact that only after an 
energetic follow-up by the company was the information forth- 

_eoming that the folding feet feature of its model, while 
unsuitable for the straight pole litter, was thought to have 
pentenitesios for use on the folding pole litter, 


This « case once again raises questions as .to. the 
most effective division of function between, The Surgeon 

General's Office and the Medical Department Equipment. Labo- 
ratory on matters of manufacturer relationship. It also. _ 
emphasizes in rather pointed fashion the continual need for 
the closest coordination between these two Medical Department 
agencies if the maximum contribution of private industry to 
medical research and devel npmont is to be obtained. 


Vv. Standardization. -and. ieee Phase (1) (The Steol Litter), 


uh Standardization. 


On 3 January 1942, the proceedings of the Medical 
Department Board, Carlisle Barracks, Pennsylvania, recommending 
adoption of the Zimmer all-steel straight pole litter as a 


ql RESTRICTED 


RESTRICTED? 


standard Medical Department supply item, were forwarded to 


The Surgeon General's Office. On the same day, drawings and 
specifications for the new litter were prepared by the Medical 
Department Equipment vnidancoay and sent to The Surgeon 
General's Office for approval. 6 


From this point on, Medical Department action was 
subject to the standardization procedures stipulated in AR 
850-25. These regulations prescribed: (1) preparation of 
military characteristics, specifications, basis of issue, and 
procurement statistics by the technical service charged with 
the development and procurement of the item; (2) formal ~.. 
coordination of this data through the technical committee of. 
the service concerned for concurrence by other arms and serv- 
ices; (3) approval by the chief of the appropriate technical 
service; (4) forwarding of standardization data to the Adju- 
tant General for final approval by the Secretary of War 8! 


‘For the entire period in question, careful exami- 
nation was made of the Minutes of the Medical Department 
Technical Committee, Monthly Status Reports submitted by  ,- 
research and development subdivisions of The Surgeon General's 
Office, and, finally, Record Room (Surgeon General's Office) 
files of official correspondence dealing with litter develop- 
ment, No evidence was found which would indicate that the 
Zimmer steel pole litter was ever formally processed for » 
standardization through the Medical Department Technical Com- 
mittee. There is an equal lack of positive evidence, in the 
sources consulted, that complete standardization data were 
either prepared by the Medical Department or processed through 
the higher channels of authority, as required by regulations. 

¢ 


B. Procurement, 


| Although the straight steel litter was not added to 
the Medical Supply Catalog until 3 November 1942,°”° the initial 
order for procurement of this item was placed 5 June 1942. 
This award was split between two contractors, one receiving an 
order for the delivery of 10,000 steel litters at $7.51 cach, 
F.0.B. destination, while the other was awarded a contract to 
supply 20,000 steel litters at $7.59 each, also F.0.B, desti- 
nation. Deliveries throughout the month of June, 1942, total- 
led 6,030, During July, 1942, an additional 12,962 litters 
were shipped to supply depots, and the undelivered balance of 
the original order was received by 19 August 1942. 


In other words, 30,000 straight stecl litters had 
been manufactured and‘delivered .at relatively low cost to 
Army supply installations within two and a half months after 
the placing of the initial-contracts, As we shall see subse- 
quently, compared to the procurement history of certain other 
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‘newly developed litters, this was a remarkable record More- 


over, the production cost of the new steel litters was to 


decrease with the passage of time. Since August, 1942, unit 
cost has dropped from $6.30 to $4.87, F.0.B. point of 
origin.?° This price reduction has been due in large part 
to the greatly increased requirements for steel litters 
Since 1942, 


Upon the outbreak of World War II, the only straight 
pole litter which the Medical Department had in stock in any 
quantity was the ash pole litter. At this time only about 
3,000 of the aluminum pole litters with cast aluminum under- 
carriages had been purchased, and the new extruded aluminum 
running gear was just getting into procurement.91 The follow- 
ing table will indicate the radical changes that had taken 
place in the procurement picture by 30 September 194349* 


Net det Stock peliveries Aesuee Net Stock 
1 J 1 Jan, 43 1 Jans 7s. Wie EP Bis 43 30 Sep. 43 


a Sep. 42 30 ihe 


78440 Litter (ash pole) 8,984 --------- 9% 306 °~«~CO7«,830 
99350 Litter, straight, ? 

aluminum 7,802 <meermmece yy 335 6,657 
99376 Litter, straight, _ ee oan 
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As of 25 January 1945, total deliveries of the straight 
steel litter amounted to 4715317, balance undelivered--none, At 
present time there ‘is 3, negotiation in process to procure 15,000 
more of these litters, From this data it is clear that the 
standard steel litter. has, in reality, been the backbone of the 


system of medical evacuation in World War II. 


Ve. Evaluation (1) (The Steel Litter). 


. 
BY 


A. The Kace Against Time. 


On 3 January..1942, the Medical Department. Board 
officially recommended adoption of the Zimmer all-steel litter 
as a standard catalog item to be used in place of the straight 
pole aluminum litter if and when that item became unavailable 
to the Medical Department. On the same day, drawings and speci- 
fications were forwarded to The Surgeon General's Office by the 
Medical Department Equipment Laboratory.94 In other words a 
satisfactory substitute litter had now been fully developed’ 
and, except for the fulfillment of procedural requirements in 
connection with formal standardization, was ready for immediate 
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On 3 March 1942, exactly two months later, the Office 
of the Under-Secretary of War issued its official order forbid- 
ding further use of aluminum in the manufacture of the straight 
pole litter.95 The race against time, then, had unquestionably 
been won. In this respect it is evident that development activ- 
ities were. completely successful. What may be said, however, 
of the quality of the ‘substitute litter that was produced? Was 
it actually serviceable in the field? How did.it compare with 
the ash pole litter of World War I? How did it compare with 
the standard aluminum litter? Is it today the litter of choice 
in the Medical Department? 


‘ “ 


B, ths Steel Litter versus The Ash Pole Litter. 


There is no real question as to the, field service- 
ability. of the steel litter. With total procurement up to the 
present time approximating the half-million mark, it is obvi- 
ous that the new litter has found wide acceptance by medical 


' field personnel. The question remains, however, as to the 


comparative quality of the steel litter, since neither the ash 
pole nor the aluminum litters were procurable during this period 
due to shortages in construction material. First we shall com- 
pare the new steel litter with the World War I ash pole litter. 


In January, 1942, after reviewing the reports of 


comparative. field tests of both the steel and ash pole litters, 


the Medical Department Board gave its conclusions as follows: 


The litter under construction whose structural 
parts are made entirely of plain carbon steel, 
and which has undergone extensive laboratory 

and field tests, shows itself to be... without 
exception superior to the wooden pole Litter 9 


Comparing the two litters, component for component, 
the above evaluation would seem relatively noncontroversial 
except in one respect. It would seem evident that the pressed 
steel undercarriage of the Zimmer litter was a decided improve- 
ment over the cast iron running gear of the ash pole model. It 
weighed three pounds less, it was subsequently found to be 
exceptionally serviceable, and it involved the use of no criti- 
cal materials. Similarly, as was pointed out in the case of 
the standard aluminum litter, the smooth wooden handle inserts 
were demonstrably more comfortable and vastly more efficicnt 
from a maintenance standpoint than were the improvised handles 
of the ash pole litter which remained an integral part of the 
side poles. ve . ap 


So far as over-all weight was concerned, there was 
little difference between the two litters. Both weighed 
approximately 22 pounds. However, the carbon steel tubing of 
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‘the Zimmer litter weighed nearly five pounds more than the 


wooden side poles of' the World War I litter. This, clearly, 


-was a decided disadvantage. There were, of course, compen- 


sations for the weight factor. In the summer of 1942, one 
manufacturer who had supplied both types of litter for the 
Medical Department explained his preference for steel tubing 
as against ash poles as follows: 


eee Steel poles are much cheaper, more readily . 
available (both goodly supply and rapid deliv- 
ery), less deflection (patient bounce), more 
durable (not subject to dry rot or termites), 
require less canvas, said canvas more quickly 
replaceables+,.?! 


Recalling the discussion of the aluminum pole litter, 
it will be remembered that the slip-on method of attaching the 
canvas cover to the side poles was found greatly superior, in 
terms of cost, ease of maintenance, and salvageability, to the 
system of employing 142 tacks, 9 screws, 2 rings and 2 studs, 
Thus far, slip-on canvas had been found practicable only with 
round side poles, so this factor constituted an important 
counterbalance to the weight disadvantage of the steel poles. 


By and large, therefore, while it would be difficult 
to agree that the new steel litter was "without exception 
superior to the wooden ‘pole litter", it did appear to be 
superior on most counts. ‘The most eogent fact of all, perhaps, 
was this. Procurement of the ash pole litter was discontinued 
entirely by December, 1941, was never resumed, and the item was 
formally reclassified to Limited Standard in July, 1943. These 
actions indicated rather conclusively that the wooden litter 
had been definitely supplanted by the steel and aluminum lit- 
ters, regardless of the future availability of straight grain 
ash wood, 


C, ‘The Steel Litter versus The Aluminum Litter. 


Again quoting the Medical Department Board in its 
official report of 3 January 1942, the following conclusion 
was given with respect to the mapa merits of the steel 
and aluminum litters: . 


Extensive tests indicate that this litter 

steel/ is superior in every respect to the 
standard aluminum litter except for the 
woight.98 


As in the case of the ash pole litter, the Board's 
estimate would appear to be somewhat over-optimistic, In 
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’ matly-respects the two litters. were identical. The same 
dimension canvas was-used, the,same slip-on method of attach- 
ing the cover to the side poles was employed, and the same 
wooden handle inserts were specified. On the other hand, the 
greater weight of the steel litter was due to two factere: - 
its carbon steel poles and its pressed steel undercarriage, 
each in turn weighing more than the corresponding component 
of the aluminum litter. 


_ As for the side poles, it would be difficult to 
find a sound basis for preferring the steel tubing to the 
aluminum. Both have withstood the most rugged field service, 
were equally easy to maintain in the ficld, and the aluminum 
poles had the added virtue of being appreciably lighter. 
Regarding the tio undercarriages, however, the added weight 
of the pressed steel running gear was amply compensated by 
its greatly superior ‘dutability. 


The stirrup coer. ‘bar assembly of this 
litter /stcel/ is considerably more rugged 
and durable than the cast aluminum stirrup 

reader bar assembly of the standard 
nines litter .99 


How, though, did the pressed steel undercarriage 
compare with the extruded aluminum gear developed in the sum- 
mer of 1941? The extruded assembly, it will be recalled, 
weighed nearly 1/2 pound less than the cast aluminum. Dace 
again, as we shall seo in a moment, the licdical Department 
felt that the markedly superior durability in the ficld of 
the pressed stecl stirrup and spreader bar assembly amply 
justified the weight increase, . 


It is, therefore, not easy to establish a valid 
preference for cither the steel or the aluminum litter as a 
complete unit, The pressed stecl undercarriage of the steel 
litter was preferable, in the judgment of both research and 
procurement officials, to either the cast or extruded alumi- | 
num assemblics of the aluminum litter. On the othor hand, | 
| there was an equally omphatic preference for aluminum over 
: carbon steel for litter poles. | 


vy The Litter of Choice of the Mcdical Department. | 


The litter of choice of the Medical Department, 
toward the close of 1943, was neither the standard aluminum 
) pole litter nor the straight stecl litter, but a combination 
of the two. On 20 October 1943, Colonel Paul I. Robinson 
described what was then, in the view of the Medical Depart- 
ment, the ideal straight pole litter: 
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The straight pole aluminum litter with pressed 

steel stirrups and spreader bars, which... 

have proved more durable in the field, is con- 

sidered the most desirable of the straight pole 
litters and it is believed that aluminum can be 
obtained in sufficient quantities to take care 

of requirements. 


With the removal of duraluminum tubing from the War 
Department list of scarce materials, and with the development 
in 1945 of a universal pressed steel undercarriage designed to 
fit all of the various straight pole litter types then under 
procurement, the desired changeover from carbon steel to 
aluminum side poles was at last possible. Accordingly in 
June, 1945, the straight steel litter was officially reclassi- 
fied to Limited Stantard, thus leaving the straight aluminum 
litter (with new endverial undercarriage) in undisputed top 
position. 


E. Conclusion. 


In 1941, the growing threat of an acute aluminum 
shortage had presented a serious challenge to the Medical 
Department ard to the whole system of medical evacuation. 

Not only was this immediate challenge effectively met by 
Medical Department research and development personnel, but 

in the process highly significant technical contributions 
were made which advanced our knowledge of litter construction 
far beyond the level which had obtained prior to the outbreak 
of World War II. 


designed and nacpted in 1941 which proved to be greatly 
superior, both in terms of weight and durability, to the 
cast aluminum assembly which had previously been procured. 
Second, a satisfactory substitute for the aluminum pole 
litter was developed--and in time to maintain an uninter- 
rupted flow of litters to supply depots both in this country 
and abroad in spite of the aluminum shortage of 1942. 
Finally, a pressed stecl undercarriage was designed and 


; ‘ 

First, an extruded aluminum undercarriage was 
. 

i 

\ 

j 

2 
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adopted in 1942 which was ultimately to become the component | 
5 of choice in the Medical Department, to be procured in prefor- 1 
Fe ence to the cast and extruded aluminum assemblies. 


Thus, despite the failure on the part of lcdical 
Department research and development personnel to adhere 
strictly to the procedures prescribed in AR 850-25 for 
project initiation and item standardization, and despite 
certain violations of established principles of adminis- 
trative coordination, the results attained in this first 
phase of Development Project, F-11 were definitely impressive. L| 
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There can be little doubt that the Medical Department had, 


“thus far, given an excellent account of itself. 


>» 


VI. Development’ Phase (2) (The Laminated Wood Litter). 


A. Introduction. 


Having forwarded to The Surgeon General's Office, 
on 3 January 1942, final drawings and specifications for the 
Zimmer all-steel litter, the Equipment Laboratory shifted 
its attention from the straight pole litter program to other 
fields of Medical Department research, In its Monthly 
Progress Report for April, 1942, the Laboratory listed 
Development Project, F-11 as completed, and estimated that 
no funds either for civilian personnel or for supplies would. 
be required for fiscal years 1943 or 1944, unless The Surgeon 
General's Office should desire to have the investigation 
reopened .2 


For the next three months, aside from two compara- 
tively minor activities, nothing of a formal nature was 
undertaken in the field of straight pole litter development. 
In May, 1942, as mentioned earlier, a chrome-molybdenum lit- 
ter manufactured by Ellwood Products Corporation was tested 
and reported upon.4 During the following month, at the 
request of the New York Medical Depot, the Laboratory 
adapted the design of the pressed steel stirrup and spreader 
bar assembly for use with the ash pole litter which was 
still, technically, a standard item although it had not 
been under procurement since the latter part of 1941. Draw- 
ings and specifications covering this adaptation were 
forwarded to the Medical Depot on 4 July 1942. 


By the carly part of August, 1942, however, the 
litter picture had begun to change. Several disturbing 
signs of a possible shortage in steel were beginning to 
appear. For several weeks the facts were inconclusive but, 
by the end of the month, action was taken by the Federal 
Government which left little doubt as to the proximity of 
the danger. | 


It is the opinion of this office that the 
Research and Development Section of The 
Surgeon General's Office should encourage 
work in the substitute for stcel in the 
straight pole litter. Your information 
that steel is plentiful is in error. 
Steel is getting tighter every day, and 
this office has had to appear before the 
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WPB and defend all usage of steel. It is — 
not our desire to change to the wooden © 
substitute, but we should be ready should 
steel be denied. 


In view of these developments, in September, 1942, 
The Surgeon General's Office reopened the investigation of 
substitute materials for the straight pole litter.’ It had 
been implied in the above communication that at least a 
stop-gap solution could be found by merely shifting procure- 
ment from steel to ash pole litters. It was immediately 
evident to the Medical Department, however, that the situ- 
ation could not be met in that way. For one thing, the 
marked inferiority of the World War I litter was a serious 
drawback to such a plan. Furthermore, due to the increasing 
scarcity of canvas, it was impossible to discard the great 
quantities of this material. which had been manufactured 
according to the slip-on specifications of the aluminum and 
steel pole litters. 


Finally, and this was the decisive point, it had 
been a grave question for nearly a year whether straight grain 
ash could be procured in sufficient quantity for Medical 
Department needs, and there was as yet no indication that this 
situation had improved. In short, it was going to be neces- 
sary to discover and develop a new substitute material which 
could be used satisfactorily for litter construction. 


However, as we have already seen, research possi- 
bilities had now been narrowed almost to the vanishing point. 
Aluminum was already on the critical list, as were the alloy 
steels like chrome-molybdenum. Plastics and hard rubber had 
been thoroughly investigated, and had been found wholly 
impracticable. It was evident that the task of finding an 
adequate substitute for carbon steel was not going to be an 
easy one. Moreover, under the pressure of the impending 
shortage, speed was again essential. Thus, though the 
obstacles had been multiplied, Medical Department research 
and development personnel were to be engaged in another 
crucial race against time. © 


B. William A, Savage; Randolph, Vermont. 


On 4 September 1942, The Surgeon General's Office 
forwarded to the Medical Department Equipment Laboratory a 
wooden pole litter, built and designed by William A. Savage . 
of Randolph, Vermont. It was requested that the new litter 
be given a field test to determine its suitability as a 
replacement for the standard steel and ash pole litters. 
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. | The solid ash side poles of the Savage litter were of 
the conventional wooden type with nailed-on canvas, similar to 
the World War I. design except that the poles were grooved on 
two lateral sides to accomodate a sliding steel plate, which in 
turn was connected to the spreader bar. The spreader bar was a 
single, instead of double, assembly and consisted of two pieces 
of hard wood crossed in the center and forming an "X", so riv- 
cted that relatively free movement was possible. Two ends of 
the 'X" were riveted to the under-sides of the poles, while the 
other two ends were fastened to the two small stecl plates which 
fit into grooves in the poles. When the litter was opened, the 
"X" expanded and, by means of small set screws in the sliding 
steel plates, could be fixed in that position. The stirrups, 
which were ontirely separate from the spreader bars, were sim- 
ply small hard wood blocks mortised in the under-sides of the 
litter poles, where they were glued and nailed.9 


Since this experimental model had been constructed 
largely of straight grain ash and stcel, both potentially scarce 
materials, it offered no solution whatever to the immediate 
problem confronting the Medical Department. However, in his 
design the inventor had introduced several interesting inno- 
vations which, if found practicable, could influence materially 
the course of subsequent litter research. The Savage model was, 
therefore, subjected to the regular ficld tests, and in a few 
weeks the results were announced,t 


(1) A 200-pound paticnt was carried by litter bearers 
and hauled by ambulance without producing either oxcessive 
whipping or bowing of the poles. (2) The litter was dropped on 
the pavement so that it landed on its stirrups, and efforts 
were made to twist the side poles. Upon completion of these 
tests, the metal slides appeared slightly bent, and operated 
thereafter with difficulty. (3) The effect of mud on the slides 
was tested by dropping the litter in mud holes, and it was found 
that md did impair the opening and closing of the litter. When 
dried and cleaned, the slides functioned smoothly, but each suc- 
cessive test made the spreader bar.operation more difficult. 

(4) The open litter was then immersed in water for a few hours 
and allowed to dry. It was found that the tight canvas turned 
the poles out to such a degree that the spreader bar could not 
be opened or closed except by pounding. In addition, water 
apparently entered the mortise in the poles where the wooden 
stirrups were inserted, and the swelling which resulted split 
the poles for a distance of 5 to 6 inches ,t1 


In a formal report, dated 16 September 1942, the 
Medical Department Equipment Laboratory rejected the Savage 
litter as a replacement for the standard steel or wood pole 
litters with the following comment: a eg 


0 
RESTRICTED 


hia 4 
‘ea 8 et : 


(1) Metal slides in stretcher bar assembly and 
the principle of their operation depend | 
upon the litter poles remaining perfectly 
straight. Wet canvas or twisting of poles 
cause slides to bend and impair operation. 


(2) liortises of the wooden stirrups in the lit- 
tex peles weaken the poles and when water 
ex moisture enter, cause swelling and split- 
ting of poles, 


(3) The set screw assombly to hold the slides 
to the poles when the litter is opened are 
too fragile, will rust, and if broken off, 
render the litter useless unless replaced. 
Replacement leaves an unpeaned screw which 
will shake out and become lost. To repean 
requires complete disassembling of the 
spreader bar; a difficult job requiring 
filing off the heads of the rivets.1é 


While the results of this investigation were negative, 
the mere fact that field tests had been conducted at all indi- 
cated the willingness of Medical Department personnel to explore 
all possibilities. Since no further modifications of the World 
War I design were presented, this’ was the last instance of 
experimentation involving solid ash poles. 


C. Lawrence Woodworking Company; Lawrence, Kansas. 


On 28 September 1942, cight plywood litter poles, 
manufactured by the Lawrence Woodworking Company of Lawrence, 
Kansas, were received by the Medical Department Equipment 
Laboratory.13 This company, which had been in contact with 
The Surgeon General's Office since the early part of September, 
had followed very closely the dimensions of the straight alumi- 
num pole. The plywood tubing had an outside diameter of 1.54 
inches and was 90 inches long. These poles, which had been 
procured under an AAl priority, were furnished to the liedical 
Department at $1.00 cach, which was decidedly less than the 
cost of either aluminum or carbon steel tubing 14 


Upon reccipt of the cight plywocd tubes, the Labo- 
ratory had them inserted into standard frames, and the four 
completed litters were then subjected to field tests, It is 
not evident from the data at hand whether these experimental 
poles were tested by the 32nd Medical Battalion or by the Labo- 
ratory itself, but on 1 October 1942, the following report was 
submitted to The Surgeon General's Office by the Medical Depart- 
ment Equipment Laboratory: 
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In comparing the plywood tubes to various 
types of standard litter poles now used by 
the Medical Department, ithe following objcction- 
able features in the plywood tubes were disclosed: 


a. Flexibility of the plywood tube is excessive, 
causing the litter assembled with this type 
of litter pole to develop a whipping action 
which is not compatible with the degree of 
comfort required in the transport of casual- 
tics. 


on 


The strength of the plywood pole in regard to 
their ability to support the given weight is 
about half of that of standard litter poles. 
The maximum weight that the plywood pole is 
capable of supporting is 160 pounds, whereas, 
the standard litter pole is capable of sup- 
porting up to 300 pounds. 


In addition to having too great flexibility 
and too little strength, the plywood poles 
were found to be quite easily broken when 
sudden stress is applicd. 


Cc 


While the test results deseribed above afforded 
considerable evidence of the unsuitability of plywood for 
the construction of litter poles, the Equipment Laboratory 
preferred to engage in further experimentation before 
arriving at a final decision. It was announced that other 
plywood tubes were to be received in the near future, and 
that these would be service tested and reported upon as 
soon as possible. . 


Di Hermsdorf Fixture Manufacturing Company; Manchester, 
New Hampshire. 


The second venture with plywood tubes was initiated, 
oddly enough, not by a Medical Department agency, but by the 
War Production Board. On 5 November 1942, the Hermsdorf Fixture 
Manufacturing Company of Manchester, New Hampshire wrote as fol- 
lows to the Conservation Division of the War Production Board, 


| This will acknowledge receipt of the experiment- 
al order placed with us today for 4 plywood tubes 90 
inches long, diameter 1-1/2 to 1-5/8 inches, totalling 
$10.00. These tubes are to be shipped to Col. E.D. 
Quinnell, Director, Medical Department Equipment Labo- 
ratory, Carlisle Barracks, Carlisle, Pa, 
It is our understanding that we will receive from | 
Lt. Col. Klopp, Surgeon General's Office, U.S. Army a | 


formal confirmation Pttntoy exert) 
Ce 


oe 


RESTRICTED - 


On 16 November 1942, the Hermsdorf Fixture Manu- 
facturing Company was given official confirmation of the experi- 
mental order by The Surgeon General's Office, which had already 
notified the Laboratory at Carlisle of the expected shipment of 
plywood tubes and had authorized payment out..of regular research 
funds 18 : 


Before shipping the poles, the manufacturer subjected 
them to a series of deflection tests. These tests indicated: 
(1) Under a weight of 34 pounds, distributed near the ends of 
the poles, mid-point deflection ranged from 1/16 to 3/16 of an 
inch in the four tubes tested; (2) Under a weight of 58 pounds, 
distributed throughout the length of the poles with the excep-~ 
tion of the center, mid-point deflection ranged from 9/32 to 
1/2 inch; (3) Under a weight of 108 pounds, distributed through- 
out the length of the poles and including the center, mid-point 
deflection ranged from 7/8 to 1-1/32 inches.19 


Rigidity tests had, of course, been performed in the 
past on aluminum and carbon steel litter poles. On these 
occasions, although weights of 300 to 400 pounds were applied, 
mid-point deflection averaged only a fraction of an inch.@ 
Consequently, the results in the present instance, where only 
trifling weights were involved, appeared to be altogether dis- 
couraging. However, on 23 November 1942, the above test data 
was forwarded to the War Production Board with these rather 
remarkable comments: 


In all cases the weight of cach pole is approxi- 
mately 4 pounds, as the pole is very rigid. This 
rigidity may be more than required, in which case 
this extra stiffness will be reflected in a high- 
er cost, and should less stiffness be required, 
the pole would be less expensive and also of less 
weight .<1 


It is probable that if the above test results had 
been submitted to the Equipment Laboratory instead of the War 
Production Board, drastic modification if not complete refabri- 
cation of the poles would have been requested. If a dead weight 
of 108 pounds produced a center deflection of more than 1 inch, 
what would happen to the poles under a 200-pound casualty load? 
The answer was too obvious to require field test confirmation. 


The evidence at hand does not indicate that the War 
Production Board advanced this basic criticism of the plywood 
poles in its correspondence with the Hermsdorf Fixture Manu- 
facturing Company. Instead, certain questions were raised by 
that agency with regard to the durability of the tubes in 
other respects. These matters were dealt with by the manu- 
facturer in a letter dated 28 November 1942. 


RESTRICTED : 


RESTRICTED 


In regard to the climatic conditions we 
furnished only the raw pole without any 
finish. However, this pole can be weather- 
proofed by a dipping process and also made 
resistant to gas and oils. It is bonded 
with Plaskon #2502 process which we under- 
stand to be termite-proof .@ 


On 5 December 1942, the Medical Department Equipment 
Laboratory issued its formal report on the Hermsdorf litter 
poles ° 


These poles have been received and 
inspected. They are composed of 5 or 6-ply 
birch, circular tubes, lap and spiral wound 

with solid cross core of plywood cemented by. 
plaskon #250-2 process. All poles were found 
unsatisfactory for litter pole use for the 
following reasons: 

a. Poles too springy. 

b. No means of fastening on handles. 

¢. Poles all warped on arrival; outer 

spiral coverings blistered and ends 
cracked, 

d. Solid cross core inserts, after little 

use, Slide out readily. 

Two additional poles were furnished by this 
company. One pole made similar to those mentioned 
above except made of A-ply walnut and l-ply birch. 
This pole also warped and blistered. The other 
pole was a solid cross plywood pole; this had also 
warped and showed a crack all the way down one 
side where cementing had pulled apart.<3 


The Medical Department Equipment Laboratory, it 
will be remembered, had been anxious to perform at least one 
more series of tests on plywood poles before arriving at a 
final decision as to their suitability for Medical Department 
use. However, the condition of the Hermsdorf poles upon 
arrival at Carlisle was such that field testing was impossible. 
Since time was pressing, although the data was hardly more 
complete than it had been before, the Laboratory ventured its 
opinion: 


From our inspection of these and previous 
plywood, round, tube poles, we believe that 
this method of pole making for litters will 
not be successful. 


Because of tho peculiarly unsatisfactory. results 
that were obtained in this instance, the case of the Hormsdorf 
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Fixture Manufacturing Company warrants careful examination. 

It has already been observed, in tracing the history of the 
steel litter, how a lack of proper coordination between Medi- 
cal Department agencies served on several occasions to"reduce 
the efficiency and increase the cost of research and develop- 
ment activities. The Hermsdorf case, by way of contrast, 
presents a unique situation, for here the breakdown in coordi- 
nation was due to a more or less independent exercise of 
research authority by an agency wholly outside the Medical 
Department, in fact even outside the War Department. 


Whether power was delegated or usurped in this 
instance is not evident from the data, but the fruits of the 
arrangement are perfectly clear, The failure of the Herms- 
dorf poles, due to insufficicnt strength and an excess of 
resilency, was predictable from the moment the rigidity tests 
were conducted. Yet the manufacturer was under the impression 
that the tests indicated, if anything, that the poles were 
perhaps more rigid than necessary, This is direct evidence 
of a lack of proper research guidance, the function which the 
War Production Board had on this occasion assumed. Had the 
manufacturer been given adequate information as to the strength 
and rigidity requirements for Army littcr construction, such an 
interpretation of the deflection test results would have been 
impos sible. ‘ 

boogie results peak for themselves, Upon‘ arrival at 
Carlisle, the Hermsdorf poles were so badly warped, blistered, 
and cracked that it was impossible to insert them into standard 
litter frames for field testing. By way of contrast it may be 
remembered that the Lawrence Woodworking Company, working sole- 
Ly through Medical Department agencies, had been able to pro- 
duce plywood poles which, while ultimately judged to be unsatis- 
factory, did at least retain their original shape during ship- 
ment, reached Carlisle in good condition, and were thereafter 
fully tested in the field, It is, of course, possible that the 
Hermsdorf Fixture Manufacturing Company might have done equally 
as well had it been working under similar close supervision of 
Medical Department rescarch: and development personnel. 


This,. unfortunately, was not to be the only instance 
of intervention by the ilar Production Board in Medical Depart- 
ment research activities.: Eventually, the difficulties which 
arose from this continued overlapping of function forced the 
Medical Department to take decisive action. We shall -sec 
presently how the elimination of this administrative Salo 
ping was finally accomplished, - 
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_E. . Weaver Piano Company, Incorporated; York, 
Pennsylvania, Tae ae REE te 3 | 


Now that ae had been temporarily abandoned, e 
the direction which the search for carbon steel substitutes — 
was next to take was indicated in the Laboratory's conclud- 
ing remarks in its test report on the Hermsdorf poles, © 


It is our opinion that a solid, laminated pole 
with turned integral handles and rounded edges 
is the better approach to the problem. Poles 
of this type on hand appear to have good. pros- 
pects ° 


Nearly three weeks before, on 13 November 1942, 
the efforts of the Weaver Piano Company, Incorporated of York, 
Pennsylvania had been enlisted in the attempt to find a suit- - 
able substitute for steel and aluminum. In this instance, . 
however, in contrast to the Hermsdorf case, the manufacturer 
sought and obtained full information from the Medical Depart- 
ment regarding litter specifications. There were, of course, 
the usual delays arising from the fact that manufacturing . 
relationships continued to be directly handled by two Medical 
Department agencies instead of one. On 13 November 1942, the 
Weaver Piano Company, Incorporated learned through The Surgeon 
General's Office of the need for a new straight pole litter, 
and was informed of certain of the requirements which would 
have to be met. On the following day the company wrote to 
the ‘Laboratory at Carlisle for additional information. 


Col. Klopp did tell us that these poles are 90". 
‘long; that the maximum diameter is 1-5/8"; that 
they should not weigh more than 8-1/2 pounds each 
and that the maximum deflection may be 1", We 
are not sure, however, of the, amount of the load 
nor whether it is a distributed load to be care 
ried by these Litter Poles in pairs or if it 
applies to each individual pole, 
Will you please send us complete data regard= . 
ing these Litter Poles so that wo may go to work 
on it and submit ideas if we are able to develop 
_ practical ones. 


The Laboratory replied by pete the company to 
send one of its representatives to Carlisle to go into the 
matter in detail. A loetter, dated 27 November 1942, from the 
manufacturer to The Surgeon General's Office, gives a clear 
picture of what was decided upon at the conference which was | 
subsequently held at Carlisle, 


After much discussion it was decided that we 
should make 4 sample poles of three-ply, with 
plies 1 and 3 running longitudinally and the 
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- center ply at right angles to plies 1 and 3. 
This would then be machined down to size with 
two of the samples machined octagonal in shape 
and two of the samples with corners rounded to 
a 3/8" radius, These would then bo forced for 
the fittings.<7 | 


‘Within three weeks, four of these crossbanded, 
laminated wood poles were fabricated by the Weaver Company, 
Incorperated and were forwarded to the Equipment Laboratory 
for field testing, On 23 December 1942, the Laboratory issued 
its formal report on the performance of the experimental poles, 


Two types of laminated litter poles have 
been given thorough test by this Laboratory 
and the 32nd Medical Battalion, 

Pole "A" was manufactured by Weaver Piano 
Company, York, Pennsylvania, This pole was 
furnished in two types; one square with round- 
ed edges and the other octagonal. Both poles 
wore 1-5/8 inches in diameter, These poles 
were constructed of short pieces of alternat- 
ing grain maple built between two full length 
side picces. | : : 

This arrangement failed because poles 
fractured through the places where the grain 
was at right angles to the long dimension. 

It is belicved that if these maple poles 
had been made of continuous long pieces with 
grain running the long way as in Pole "B" 
that they would have stood up. 


The foregoing report was not, it can be readily seen, 
altogether satisfactory. Once again, as in tho case of the 
Lawrence Woodworking Company, there was no itemization of the 
ficld tests conducted by the 32nd Medical Battalion, no care- 
ful tabulation of the results of those individual tests. Like- 
wise, there was no precise summary of findings, a feature which 
had been characteristic of all the carlicr reports. In short, 
while the failure. of the laminated poles was definitely stated 
and an explanation offered, little factual basis was afforded 
The Surgeon General's Office in writing for intelligent review 
of the Laboratory's actions and recommendations. 


As for the ‘ieaver Piano Company, Incorporated, 
although the test results had been negative, its cfforts had 
been of genuine value, as the Laboratory readily acknowl 
cdged ©? By devoting its attention to a particular type of 
pole construction which the Equipment Laboratory was anxious 
to have investigated, the company had definitely contributed 
to the’solution of the overeall problem, The experiment had 
eliminated as a possibility the crossebanded type of laminated 


pole, thus enabling research and development personnel to 
concentrate their efforts on the one remaining alternative. 
The nature of that alternative was suggested in the conclud- 
ing paragraph of the above test report; a laminated pole with 
the grain in all plies running longitudinally. 


The successful development of a laminated straight 
pole litter was finally achieved by Mikar Specialities Company 
(Division of National Store Fixture Company) Baltimore, Mary- 
land. The Surgeon General's Office first contacted this 
organization through one of its representatives on 31 October 
1942,20 Approximately one month later, one of the Medical 
Department's standard steel pole litters was shipped to the 
Mikar Specialties Company for its examination and study, and 
within several weeks a complete set of experimental laminated 
wood poles were forwarded to the Laboratory at Carlisle for 
field test.31 | 


The new laminated poles were inserted into a standard 
litter frame, and the assembled litter was then tested by the 
32nd Medical Battalion in comparison with the original ash pole 
litter. The tests conducted and the results which were obtained, 
were as follows: : 


a. Litter supported 600 pounds in center with- 
out breaking. 

b. Carried patient, as in litter drill, no 
defects found. 

ce. Litter tested in all berths of 1/2 ton 
ambulance, fitted properly. 

d. 200 pound patient carried in litter, slung 
in upper left berth of ambulance over rough 
terrain. Patient stayed in litter more 
comfortably than in standard litter. 


The Commanding Officer of the testing battalion then 
presented his comparative findings. 


Experimental litter is in my opinion equally 
as satisfactory as standard wooden pole lit- 
ter, as shown in the above short tests, with 
the added advantage of being 5 pounds lighter .33 


Why these "short tests" were conducted, instead of 
the extensive and rugged field trials to which both the aluminum 
and steel pole litters had been subjected, was not explained, 
In view of the fact that the laminated wood model, if adopted, 
would presumably undergo just-as rough treatment overseas as 
the standard litters then in use, the comparatively mild 
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character of the present tests. was, indeed,.curious. It was 
true, however, that, in contrast,.to.the cases of the. Lawrence 
Woodworking Company and the Herms dorf Manufacturing Company , 
in this instance a reasonably detailed. test report had been. 
submitted, If either the Laboratory or. The Surgeon General's 
Office had been dissatisfied with the testing procedures 
employed, additional ficld trails could have been requested. 


No criticism of the foregoing tests, however, was 
forthcoming. On 23 December 1942, the Medical Department 
Equipment Laboratory issued the following final report to 
The Surgeon General's Offices , 


This pole is square with rounded edges and 
is 1-1/2 inches in diameter. It is con- 
structed of six ply laminated birch con- - 
tinuous picces. These withstood testing. 
very satisfactorily both in ambulance and 
manual carry. It showed no excessive | 
resiliency under full load. A litter using 
this pole and the standard stecl stirrup 
assembly weighed approximately 17 pounds 
and is in our opinion a satisfactory substi- 
- tute for the standard wooden pole litter. 
/ 

While all wooden poles are subject to 
defects and the strength and resiliency 
varies, a certain amount of breakage is 
expected as compared to metal poles. It 
is our opinion that...if made of selected 
-lst class wood_and earcfully glued /the » 
laminated pole/ would compare favorably as 
to breakage with the standard solid wood 

| pole .34 


A few months later, the new Lainated pole was — 
subjected to a series of static weight tests by the Static 
Test Branch of the Aircraft Laboratory at right Field, 
Dayton, Ohio. Loads up to 1700 pounds were applied. No». 


failure was noted in any part of the pole, and the permanent 


downward deflection which was produced was only 9/16 of an 
inch, It was concluded by the testing agency that the lami- 
natéd wood litter was quite satisfactory for use ‘in airplane 
ambulances.32 Air Force. Headquarters added its official 
approval of the new litter on 16 March 1943. 


It is recommended that this Adtter he 

substituted for the stec] pole litter 

for the Air. Forces due to the. Lightnepe. 

of the Litter .36 be end 
ra 
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Having received the approval both of the Medical 
Department Equipment Laboratory and Army Air Forces, the new 
laminated wood litter (see Fig, 7) was subsequently adopted 
as a standard item, listed in the Medical Supply Catalog, 
and placed under procurement. Two additional litter models, 
however, were to be tested before Development Project, F-11 
was finally brought to a close, 


G. Plymold Corporation; Lawrence, Massachusetts. 


On 12 September 1942, just two weeks before the 
Lawrence Woodworking Company had completed its sample set of 
plytube poles, the Plymold Corporation of Lawrence, Massachu- 
setts, at the suggestion of The Surgeon General's Office, 
undertook a parallel investigation of plywood tubing in order 
to hasten the final decision as: to the suitability of this 
material for use as litter poles. Almost at the outset a 
controversy arose between Plymold Corporation and The Surgeon 
General's Office over the question of the size of tubing to be 
used in the construction of the experimental poles. Recalling 
our discussion of the principles of litter construction in 
Chapter I, it will be remembered that, due to the great number 
of variables involved, any attempt to redesign even a single 
litter component was beset with a surprising number of compli- 
cations. As a practical illustration of the operation of 
these construction principles in actual development work, the 
arguments presented below are of special significance, 


In a telegram to The Surgeon General's Office, dated 
30 September 1942, Plymold Corporation maintained that, since 
an increase in pole size was necessary to produce aluminum 
tubing with the approximate strength of the standard steel 
tube, a corresponding increase in outside diameter was needed 
to produce plywood tubing of a strength sufficient for Medi- 
cal Department needs.2’ The Surgeon General's Office replied 
by telegram, 1 October 1942, rejecting the proposed increase 
in pole size, but on the same day sent a letter to the Plymold 
Corporation explaining its decision. 


Due to the number of factors involved, 
it is impossible to allow material increase 
in the diameter of the litter pole.  Thou- 
sands of canvas covers are being produced 
and in order to use a larger pole, a change 
of specifications of the canvas cover would 
be necessary. Furthermore, the saddle which 
is arranged to fit either the 1-1/4" or 
1-1/2" pole would have to be changed,. This 
we cannot allow to be done because of the 
difficulty in using parts which would not 
be interchangeable with each other. It 
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would probably mean-that the canvas for one 
size litter pole would be shipped to one place 
and the pole or stirrups to another place. 
You see it. is necessary for us to have our 
parts completely interchangeable so that if 
one part is destroyed, a replacement does 

not become difficult.28 


Agreeing that the rigidity normally possessed by 
1-1/2 inch plywood tubing would be insufficient, The Surgeon 
General's Office offered this suggestion for increasing the 
strength of the poles 


eeewe See no reason why an inside plug would 
not only assist in lowering the amount of 
deflection, but would provide additional 
strength for the pole. I would suggest a 
plug of smaller diameter running midway 
through the center of the pole for about 

2 feet.29 


Thus, the issue was settled, at least temporarily. 
No material increase in. the diameter of the litter poles could 
be allowed for the reasons given. However, no sooner had this 
question been resolved than legal difficulties arose to delay 
further the experimental work. Plymold Corporation became the 
successor and assign of Lawrence Woodworking Company, and, in 
the course of that transfer, certain violations were alleged 
by the War Department which resulted in the issuance of a 
Suspension Order against the successor company.49 Obviously, 
relief from the terms of this order was necessary before 
development work could proceed, as both delivery ratings. and 
allocation priorities were. affected, Consequently, at the 
request of the Conservation Division of the War Production 
Board, The Surgeon General's Office, and the Office of the , 
Quartermaster General, temporary relicf from Suspension Order 
S-98 was sought, and this was obtained 23 October 1942.41 


It would have been supposed that no further question 
remained as to the impossibility of altering materially the 
outside diameter of the litter poles. Nevertheless, on 2 
November 1942, the Plymold Corporation wrote The Surgeon 
General's Office, requesting drawings of the fittings in the 
ambulances and planes in which the standard litter was used. 
The reasons given for the request were as follows: 


It is our understanding that the major limit- 
ing factor in the dimensions of the pole are 
set by the fittings used. In the event that 
we have these drawings available, we shall 

be in a position to determine what possible 
adjustments may be made in wtp in our poles 
to achieve maximum efficiency. 
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‘The request was repeated on 12 November 1942, and 
five days later The Surgeon General's Office replied: 


In response to your letters of November 
2nd and November 12th, drawings of fittings 
of the ambulance and airplane cannot be fur- 
nished since they are classified documents. 

Fittings are not the only reason why the 
dimensions of the poles are set, A number of 
other factors enter into the size and dimen- 
sions of the pole, one of which is the size 
of the loop in the canvas which cannot be 
changed since we have millions of pieces of 
this canvas already procured. Another is 
the saddle which holds the stirrup in place. 

It is absolutely necessary that dimen- 
sions and specifications as previously given 
to you be complied with. If this cannot be 
done, it is requested that further develop- 
ment of this pole be discontinued 42 


No additional setbacks seem to have been encountered 
after this, and, in the early part of January, 1943, a set of 
experimental plytube poles were at last completed and shipped 
to the Laboratory for ficld test.44 From the data at hand it 
does mot appear that a written service test report was pre- 
pared by the 32nd Medical Battalion on the Plymold poles, nor 
that the customary formal report was submitted to The Surgeon 
General's Office by the Medical Department Equipment Labo- 
ratory. The only record that was found which described the 
performance of the plytube poles under field conditions was a 
letter from the Director of the Equipment Laboratory, dated 
26 January 1942, and addressed to Paul R. Goldman, President, 
Plymold Corporation. 


With reference to your telegram of © 
January 25, I wish to advise that tests of 
your plytube litter poles show them to be 
unsatisfactory for the following reasons: 

a. Poles broke in the center when 
attempts were made’ to carry a 200 
pound weight suspended. 

b. Poles exhibited too much resilien 
and under load took a permanent set, 
making it necessary to strap a patient 
to a litter-in order to carry same in 

_, our ambulance upper berth. 

, Ce Handle insert is too-weak, cither 

breaks off or splits end of pole .49 


Had there been any lingering doubt as to the unsuit- 
ability of plywood tubing for use in standard litters, they 
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were. surely dispelled now. 


It appears that all attempts to make a 
circular plywood pole of multiple laminations 
will fail because of the nature of the load 
and the required methods of suspension. We 
have apparently solved the problem by use of 
solid laminated poles using six 1/4 inch. 
thick laminations properly glued with water- 
proof resin glue.4 } 


H. White Metal Rolling & Stamping Corporations; Brooklyn, 


New York. 
Zimmer=-Thomson Corporation; New York, New York. 


On 10 September 1942, investigation of magnesium 
alloy, a metal which the Medical Department had not experi- 
mented with for some years, was reopened. The Equipment Labo- 
ratory, in response to a request for information from The 
Surgeon General's Office, forwarded this data concerning past 
tests of magnesium. | 


Reference your telephonic. inquiry, this 
date, concerning the use of magnesium alloy 
for litters, I find that a couple of years 
ago we experimented with Dowmetal which is 
composed of magnesium which is alloyed with 
small quantities of aluminum, manganese and 
other metals. 

Tubes of this metal, 1-1/2 inches in 
diameter by 1/8 inch thickness, as well as 
some solid poles were tested and found they 
lacked in stiffness and resiliency. They 
bent easily and took a permanent set. 

Correspondence with the Dow Chemical 
Company,.at that time, in which they were 
asked for suggestions as to what size Dow=. 
metal would have to be used, they stated 
at least 1-3/4 inches by 1/8 inch or 2 inches 
by .095 inch wall. As the diameters sug- 
gested were considered too big, and the weight 
then would be the equal of the aluminum pole, 
no further research with this metal was made. 


The above letter did not paint a particularly bright 
picture of the possibilities of magnesium alloy, but the White 
Metal Rolling & Stamping Corporation of Brooklyn, New York, 
which had been engaged in correspondence with The Surgeon 
General's Office regarding this metal, still contended the ; 
experiment was worth trying. In the first place, the company 
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pointed out, there was a good chance that the tests made at 
Carlisle were conducted with a softer magnesium alloy than 
the one now proposed. The J-1 alloy currently suggested had, 
according to the company, a high tensile strength, and its 
yield strength could be increased by incorporating some cold 
working into the tube. Furthermore, by adopting a greater 
wall thickness, pole strength could be increased without 
enlarging outside diameter more than a fraction beyond the 
specified dimensions. The coneern's final point was 
especially cogent. 


We have had word that you are converting the 
litter production from aluminum to steel, 
which means that one less man can be carried 
per airplane with steel litters compared to 
magnesium litters with a normal complement 

of 18 litters per plane. Under this circum- 
stance we would believe that it would be 

very important to save this lost payload... .48 


It was decided, therefore, by The Surgeon General's 
Office that the experiment would be carried out as originally 
planned. By the middle of November, 1942, an official request 
was made through the Aluminum and Magnesium Branch of the War 
Production Board for approval of an experimental order of 10 
tubes of magnesium alloy from the White Metal Rolling & 
Stamping Corporation.4? Meanwhile, the Zimmer-Thomson Com=- 
pany of New York City had made arrangements with the tube 
manufacturer to assemble the new poles when completed into. 
standard aluminum frames. By 19 October 1942, as a result 
of consultation between the two companies, a final decision 
was reached as to the size of the die from which the tubing 
samples were to be made. 


Formal authorization from the War Production Board 
did not come through until December, 1942. Nevertheless, by 
the middle of January of the following year, fabrication of 
the magnesium alloy tubing had been completed, the new poles 
had been inserted into aluminum frames, and the experimental 
litters shipped to the Laboratory at Carlisle for field test,21 
Four days after their arrival, on 19 January 1943, the Medical 
Department Equipment Laboratory submitted its formal test 
report to The Surgeon General's Office. Considering allo- 
cation difficulties, which had held up production for nearly 
two months, the development work cooperatively handled between 
the two manufacturers had been completed in a remarkably short 
time. 


The magnesium pole litters were identical in design 
to the old standard aluminum litters, with the following 
exceptions: (1) outside diameter of the magnesium poles was 
1-5/8 inches, as compared with 1-1/2 inches for the aluminum; 
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(2) wall thickness of the new tubing was 10/64 inch, as 
against 7/64 inch for the aluminum tubes; (3) the magnesium 
litter, fully assembled, weighed 18 pounds, one pound more 
than the complete aluminum litter. In all other respects the 
two litters were the same. Both types of poles were equipped 
with standard wooden handle inserts, and the undercarriages 


of both litters consisted of the oldestyle aluminum stirrup 
and spreader bar assembly. 


Tests of the magnesium pole litter in comparison 
with the aluminum pole litter yielded the following results: 
(1) With the litters placed on a hard floor and 150-pound 
weights applied to cach at a central point over the hinges, 
the magnesium pole showed moderate sag, the aluminum pole. 


‘showed none; (2) With a 185-pound man standing on the poles 


over the hinges, the magnesium pole again sagged more than 
the aluminum; (3) With a man jumping up and down on the lit- 
ters, the aluminum pole remained straight while the magnesi- 
um showed a slight permanent bend; (4) A 215pound man was 
placed on cach litter, the litters were loaded into the 
upper berths of an ambulance which proceeded at a speed of 
from 5 to 8 miles per hour over moderately rough terrain. 
When supported by slings, the magnesium pole showed a 
definite bend in the half next to the head while no bend 
was observed in the aluminum pole. With the poles supported 
by brackets, there was very little bend in the magnesium 
pole, none in the aluminum. Similar tests, using a 170- 
pound man, produced a slight bowing in the magnesium pole 
but none in the aluminum; (5) In testing the litters on the 
floor, there was no bending in either case under the weight 
of a 185-pound man; (6) Testing with a four-man carry, with . 
a 215=pound patient, and using litter straps to prevent. 
bouncing, no permanent bending was noted in either pole; 

(7) A similar test performed without the use of litter straps 
produced some bowing in the magnesium pole, but no permanent 
bending resulted except when the patient was bounced. 


Generalizing from the above tests, the Laboratory 
presented these findings: “ 


The magnesium pole is rather soft and the 
exposed ends are casily damaged, also, frequent 
bending of.the hinge and lateral twisting 
because of this softness caused the joint to 
become very loosSc.... 


The magnesium pole litter is heavier, and 
larger than the aluminum pole litter, and will 
not support over 180 pounds without strapping 
of the patient to prevent bouncing. 


The metal is softer than aluminum and 
erodes more readily at the joint from frequent 
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bending and side twisting leaving a wobbly joint.94 — 


In conclusion, it was recommended by the Laboratory that the’ 
magnesium alloy poles be dot hei gihane a substitute item for 
use in the standard litter.?? 


The new magnesium poles were subjected to one addi- 
tional series of tests before the investigation was formally 
abandoned. On 2 February 1943, The Surgeon General's Office 
received from the Static Test Branch of the Aircraft Labo- 
ratory at Wright Field a static test report on four of the 
new Zimmer-Thomson magnesium pole models. Loads up to 1,000 
pounds had been applied with the following results: (1) Under 
a 400=-pound load, center deflection amounted to 13/16 inch; 
(2) An additional deflection of approximately 1-3/4 inches 
was obtained for each 200 pounds over and above the 400-pound 
loads; (3) Total center deflection under the full 1,000-pound 
load was 6-3/4 inches; (4) The poles did not resume their 
original shape after completion of the tests.? 


2 aA Conclusion. 


With both plywood and magnesium tubing now elimi- 
nated from further consideration, the tentatively approved 
laminated wood pole seemed ready to be processed for stan- 
dardization and procurement. It will be recalled, however, 
that the laminated pole measured 1-1/2 inches in diameter, 
as compared with 1-1/4 inches for the carbon steel tubing. 
Since, as already pointed out in the Plymold case, large 
quantities of canvas had been procured according to the steel 
pole specifications, it was desirable to reduce the diametcr™ 
size of the new laminated pole to 1-1/4 inches if at all 
possible. Therefore, in mid-February, 1943, a last attempt 
was made both to lighten the contemplated wood pole litter 
and also to make it adaptable to the existing stock of lit- 
ter covers, by decreasing pole size. A 5-ply pole, 1-1/4 
inches in diameter, and consisting of 1/4 inch birch strips 
was constructed by the National Store Fixture Company. 
Details as to the ficld tests to which it was subjected are 
lacking. However, the Laboratory reported that the new, 
smaller-dimension poles were found to lack the necessary 
rigidity.?7 


The failure of this experiment established the 
1-1/2 inch pole designed by the Mikar Specialties Company as 
the wooden pole of choice for the Laboratory at Carlisle, 
and within two months the new laminated poles were placed 
under procurement by the Medical Department. Since carbon 
steel was, even by this time, still available in adequate — 
quantity, it was evident that Medical Department research 
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and development personnel had won by a comfortable margin 
their second race against time. Ironically, the race had 
been won almost too handily, for a new problem now unex- 
pectedly arose. What was to be done with the new laminated 
wood litter? Was it to supersede the standard steel model 
which was still readily procurable, or was it to be held in 
reserve? As we shall see presently, the procurement deci- 

_ Sion that was finally reached was more the product of events 
than of deliberation, 


.: VII. Standardization and Procurement Phases (2) (The Straight 
Wood Litter; 1943 Model). 


A, Standardization. 
plandararzation 


On 23 December 1942, the Medical Department Equip- 
ment Laboratory forwarded to The Surgeon General's Office 
its recommendation that the laminated wood pole be adopted 
as a substitute item for use in the standard litter.°8 Draw- 
ings and specifications for the new pole were submitted by 
the Laboratory on 8 January 1943.99 From this point on, 
Medical Department action was once again subject to the stan- 
dardization procedures stipulated in AR 850-25. These regu- 
lations, it will be recalled, specified ‘that complete stan- 
dardization data was to be prepared by research and develop- 
ment personnel in The Surgeon General's Office, coordinated 
through the Medical Department Technical Committee, and 
forwarded to higher authority for final approval. 


All standardization data, it should be remembered, 
was to include certain specific information relating to pro- 
curement. Of the various procurement factors which, accord- 
ing to regulations, were to be carefully reported upon, two 
are of special interest here. First, detailed information 
was required as to sources of supply for the proposed item. 
The responsible arm or service was to: states | 


Whether, for the item to be procured for war, 
sources of supply have been investigated and 
the conclusion regarding sufficiency reached 
as a result thereof. 


Whether, if to be procured from commercial 
sources, the characteristics of the item are 
such as to restrict the procurement to one 
source of supply. 


Secondly, careful investigation was to be made of 
production costs. Unit costs were to-be listed, with respect 
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to (a) most recent procurement experience, and (b) estimated 
future acebei v-insscaal 


einen buretat examination of the data at hand does not 
‘sil date that “the laminated straight pole litter was proc- 
essed through any of the steps outlined above. As in the = ° 
case of the straight steel litter, non-observance of these  — 
Army Regulations did not produce any noticeable difficulties, 
However, it will presently be seen that, except for a fortui- 
tous circumstance, failure to follow standardization procee- °- 
dures as specified in AR 850-25, especially the omission of a 
formal and recorded investigation of supply sources and pro- 
duction costs, might well have had a scrious effect on subse- 
quent procurement history. 


B, Procurement. 


Although apparently never formally processed for 
standardization, the new straight wood litter was added to 
the Iiedical Supply Catalog on 15 May 1943 as a standard item,62 
re initial order for procurement had been placed about three 

sks earlier, on 24 April 1943, at which time a contract had 
ea awarded for the production of 5,363 laminated wood lit- 
ters, at a cost of $6.39 each. Delivery of the first 2,000 
litters was remarkably prompt, as shipment was made before 
the close of May, 1943. Delivery of the remaining 3, 363 lit- 
tors, however, was delayed considerably, the litters finally 
arriving 13 September 1943. Procurement of the straight wood 
litter was thereafter discontinued, and up to the present 
time no further orders have been placed for this item.©3 


The immediate cause of this extraordinarily light 
procurement of the laminated wood litter was the restoration 
of aluminum to the ‘ar Department list of available production 
materials. On 16 August 1943, the following Memorandum was 
issucd to all Technical Services of the Army by Headquarters, 
Army Service Forces. . . 


Paragraph 3. This improvement in the 
availability of aluminum precludes the need 
for further conservation. Items which now 
specify aluminum need not be changed to 
other materials. The Technical Services 
may plan to reinstate aluminum ‘castings and 
powder from medium and low grade metal where 
less desirable substitutes are being used. 
To a limited extent such wrought products 
as tubing and sheet, strip, plate, and foil 
may be used. New uses with these same prod- 
ucts and grades of aluminum may also be 
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With aluminum again available, there was little 
question as to the preference of the Medical Department. 
The standard aluminum litter was lighter than the laminated 
wood model, it made use of the standard wooden handle inserts, 
and the aluminum tubing possessed a strength and rigidity 
clearly surpassing that of the laminated poles. Thus it was 
that events rather than deliberation decided the fate of the 
straight wood litter. 


However, since the release of aluminum from the 
list of critical materials was largely an unforeseen coinci- 
dence, it is pertinent to any final appraisal of Development 
Project, F-11 to examine a bit further the procurement possi- 
bilities of the straight wood litter. Had aluminum not been 
available at precisely this moment, the question of procur- 
ability of the laminated wood model would have been of the 
utmost importance. The new litter, it will be remembered, 
had been requested by Army Air Forces in place of the 
straight steel. 


In order to understand the rather unusual situation 
which existed in April, 1943, when the first procurement order 
for the straight wood litter was placed, it is necessary to 
digress for a moment and examine certain changes that had 
taken place since the outbreak of war in Medical Department 
policy with regard to litter development costs, These changes, 
it will be seen presently, had an extremely important effect 
on the competitive bidding which took place in the case now 
under discussion, 


A study of Medical Department correspondence as far 
back as 1939 indicates that, prior to United States entry 
into the war, it was not customary for the Medical Department 
to make monetary payment for litter development work performed 
by private industry. Throughout this period, letters from 
The Surgeon General's Office to individual manufacturers 
routinely contained the statement that it was to be under- 
stood that any experimental work undertaken would be at the 
expense of the manufacturer, and without any cost or obli- 
gation whatever on the part pa ‘ante sk tea 


As we have alvandy Seon inmurousding ‘portions of 
this study, during the latter part of 1941 and the whole of 
1942 that policy was modifica slightly to permit Medical 
Department requisition of sample poles’ or litters at a 
nominal price. In these instances, payment to any one manu- 
facturer seldom exceeded {10.00 or sone comparably modest 
figure. In 1943, however, a more drastic change in devel- 
opment cost policy was initiated. The new approach was 
set forth with clarity..in i soenia conga id i gaganwan Number 2, 
dated 26 March 1943, ; 


; 
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In placing contracts for new articles devel- 
, oped by a manufacturer for War Department use, 
— ~=<thé “following principles will be observed: 


1. In general a substantial proportion of the 
initial orders for a new article should be 
placed with the manufacturer who developed 
it, Enough of the volume should be placed 
with other qualified producers, however, 
to develop at least one other experience 
sources; except in unusual cases this should 
be a growing production order and not a 
limited quantity educational order. ° 


2. When the originating manufacturer demands 
a price for the item substantially higher 
than the price for which it can be secured 
elsewhere, or will require substantially 
more facilities than some other producer 
in order to get into production, or is 
already heavily loaded with orders, and 
the article can be readily made by one 
or more other producers, the contracts 
' for the article shall be placed with such 
ey . .. producers. In such cases the originating 
- °* manufacturer should be fairly pada for 
his development work as such.© 


With the above facts in mind, we may now proceed 
to an examination of the somewhat unusual procurement situ- 
ation which developed with regard to the straight wood lit- 
ter. In a letter to The Surgeon General's Cffice, dated 
12 January 1943, Mikar Specialties Company (Division of 
National Store Fixture Company; Baltimore, liaryland), 
designer and originating manufacturer of the new laminated 
litter, stated its position regarding production costs as 
follows: 


In order to price these litters in 
line with your present procurement figures, 
we wish to emphasize the fact that this can 
only be done when the poles themselves are 
manufactured on a mass production basis, 
and a complete litter assembled on the same 
premises, thus eliminating unnecessary bulk 
material shipments and their costs. 

According to specifications as completed, 
or about to be completed, under the direction 
of Col. Quinnell at Carlisle Barracks, we are 
ready to offer production on a contract for 
150,000 litters at the rate of 1,000 per day, 
and on a contract for 250,000 litters, 2,000 
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In short, unless an over-all procurement order was 
placed, calling for an extremely large quantity of complete 
litters, this company could not be considered a bidder at 
the price range desired by the Medical Department. That 
‘development expenditures would be added to normal operating 
overhead in arriving oat estimated production cost of the 
new litter was indicated in a later communication, dated 30 
March “1943. In reply to a request from the New York Medical 
Depot that the company fill in the negotiation form pertain- 
ing to the experimental litters which it had supplied to the © 
Medical Department, Wikar Specialties Company offered this 
explanation: 


We have been needs open this negotiation 
with the thought in mind that our development 
costs could be included in a negotiated con- 
tract with the Liedical Department as was pro- 
posed some time ago, and we would be glad to 
follow that procedure. 

In the event that the negotiation for 
quantity procurement of litters involving our 
laminated wood pole cannot be effected, we 
propose to and will be glad to fill in the 
subject negotiation form to correspond to 
our full development costs.©7 


The procurement order which was finally placed by 
the Iiedical Department was, in terms of the above expec- 
tations, disappointingly small. Only 5,363 litters were 
involved in the contract negotiations which took place in 
April, 1943. As a consequence, Mikar Specialties Company 
was decisively underbid, and the contract for the initial 
production of the new straight pole litter was, therefore, 
awarded to another manufacturer.©8 Mikar Specialties Com- 
pany had, of course, included development as well as pro- 
duction costs in its final estimate, The extent to which 
the former item had inflated the company's bid can be 
readily seen when we examine the itemized bill for devel- 
opment costs alone, which the company submitted to The 
Surgeon General's Office on 6 June 1943. Costs were 
segregated into two chronological periods, corresponding 


~to the periods during which the company had developed: 


(1) the straight wood poles; and (2) a folding wood pole 
(discussed in Chapter III). Development costs from 2 No- 


- vember 1942 to 2 January 1943, the period which most oo 


cerns us here, were listed at $9,838.52... Total cla 
covering both litter items, amounted to 531,947.10. 

These were remarkable figures compared to the sums hither- 
to spent by the hedical Department for i eed ay ea work 
by private industry. “ 
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Although considerable controversy ensued between the 
Procurement Division of The Surgeon General's Cffice and Mikar 
Specialties Company over the above claims, a settlement was 
finally reached./0 Under the circumstances these discussions 
might conceivably have resulted in the withdrawal of this key 
manufacturer from the field of litter production, thus serious- 
ly endangering future procurement of the laminated wood litter. 
This, however, did not occur. The company was not only subse- 
quently invited to bid on other litter production, but through 
its own representatives the company continued to solicit invi- 
tations from the liedical Department on all items it was equip- 
ped to manufacture, /1 


We now come to our final question. Had ncither 
aluminum nor carbon stcel been available in 1943, were the 
sources of supply of the laminated straight pole litter (even 
assuming Mikar Specialties Company remained in the ficld as 
an active bidder) adequate from a mass production standpoint? 
On this issue, opinion within the liedical Department was at 
the time sharply divided. Research engineers in the Techni- 
cal Division of The Surgeon General's Office contended that 
sources of supply, though limited, were sufficient for large 
scale procurement.’© On the other hand, authorities in the 
Supply Service of The Surgeon General's Office, who had 
supervised negotiations for the initial procurement of the 
item, considered available sources of supply to be so inade- 
quate that, in June 1944, a definite attempt was made to dis- 
courage further procurement of the item in any quantity. 


In view of the fact that Item 99368 Litter, 

Straight, Wood, M-1943, Pole, (a component of 

tem 99366 Litter, Straight, Wood, M-1943) is 
difficult and complicated to manufacture, 
requiring a very high quality of wood, and © / 
lamination of that wood in long length, pro- 
curenent is next to impossible...in view of 

the above, it is recommended that item 99368 
and all indented items thereunder be classi- 
ficd limited standard.73 


The above recommendation, it should be noted, was 
never ocnacted.by the Medical Department. Instead, with the 
return of aluminum to the active list, the laminated wood 
straight pole litter was subsequently reclassificd in June, 
1945, to Substitute Standard, This action was taken by the 
lMiedical Department Technical Committee, with two represonta- 
tives of the Supply Service presont.74 Apparently at this 

ater date, whether through entry of other manufacturers 
into the field or due to some other cause, the question of 
sufficiency of supply sources was no longer a serious point 
of contention. Parenthctically it may be observed that the 
straight wood litter was never again placed under procures . 
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ment after the initial production order of 24 April 1943. 


Cc. Conclusion. 


Had the carbon steel shortage developed as antici- 
pated, and had aluminum not immediately become available in 
so timely a fashion, it can be seen from the above discussion 
that there is still some lingering question as to whether, in 
1943 and 1944, the new straight wood litter would have effec« 
tively filled the breach. Such a situation, it is evident, 
was fraught with considerable danger, not only for the Medical 
Department, but for the whole system of casualty evacuation 
as well. 


- With these possibilities in mind, it is apparent 
that the administrative procedures outlined in AR 850-25 had 
practical value. That regulation had prescribed that, prior 
to formal standardization, detailed information relative to 
sources of supply and production costs be prepared by the 
technical service concerned and forwarded to higher authori- 
ty for review and final approval. Had this been done in the 
present instance, it would have been necessary to obtain 
production cost figures in advance from Mikar Specialties 
“ Company. Then, had these costs been considered excessive, 
the question of the adequacy of the remaining sources of 
supply would have immediately presented itself. In short, 
any official disagreement regarding the procurability of 
the straight wood litter would have necessarily been 
resolved before standardization could have taken place. 


There is no indication from the data at hand that 
the straight wood litter was processed according to these 
particular provisions of AR 850-25. Instead, the new lit- 
ter appears to have been simply added directly to the ledi-— 
cal Supply Catalog as a standard item. In view of subse- 
quent developments (including the hypothetical dangers con- 
sidered above), the wisdom of standardizing Medical Depart- 
ment equipment items merely by publication of supply cata- 
log change notices would seem to be open to question. 


VIII. Evaluation. 


A. The Race Against Time. 


The race against time, as it turned out, was 
illusory. Not only did the anticipated shortage in carbon 
steel fail to develop, but, on 16 August 1943, aluminum was 

again made available in quantity to the ledical Department. 
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However, at least in certain respects, research and develop- 
ment personnel had made a good showing. Less than four 
months after this second phase of Development Project, F-11 
had been initiated, a laminated wood pole had been designed 
and fabricated which was sturdy cnough to withstand exten- 
sive field testing, and which had been officially approved 
by the Medical Department Equipment Laboratory as a satis- 
factory substitute for the carbon steel pole. However, the 
procurement side of the picture, especially from a time 
standpoint, was less favorable. The initial production con- 
tract was not awarded until 24 April 1943, nearly four months 
after final specifications had been prepared and, although 
only a small quantity order was involved, delivery was not 
completed until 13 September 1943.72 In short, from the time 
development work was instituted until the initial procurement 
order was reccived in full by supply depots, an entire calen- 
dar year had clapsed. 


i The Straight Wood Litter versus The Ash Pole Litter. 


Compared, component for component, the straight wood 
litter was clearly superior to the ash pole litter of World 
War I. To begin with, the new litter was equipped with the 
standard pressed stcel undercarriage which, as we have already 
seen in a previous scction, had long since supplanted the cast . 
iron running gear of the World War I model. Secondly, the 
1943 litter was equipped with the slip-on type of canvas cover | 
which had been preferred over tacked-on canvas ever since its 
introduction in 1935. Thirdly, the laminated wood poles of 
the new litter, which had carefully becn designed for use both 
with the pressed stecl undercarriage and the slip-on canvas 
cover, were not only sufficiently rigid and sturdy for field 
use, but were lighter in weight than the solid straight grain 
ash poles, Finally, and this fact conclusively indicates 
Medical Department preference, on 31 July 1943, the ash pole 
litter was formally reclassified to Limited Standard. 


C. The Straight Wood Litter versus The Straight Steel 
Litter. 


The straight wood litter and the straight steel 
litter had several points of similarity. Both were equipped 
with pressed steel undercarriages, and both made use of the 
slip-on type of litter cover. To this extent the new lami- 
nated model was merely an imitation of the earlier design. 

The chief difference between the two litters lay in the design 

and construction of the side poles. Here, in terms of strength, 
rigidity, durability, and ease of maintenance, the-carbon steel 
poles with their special wooden handle inserts were regarded by 
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the laminated wood poles with their turned, integral handles.’ 
For these reasons, together with the fact that the anticipated 
shortage in carbon steel had not materialized, the straight 
steel litter continued under heavy procurement even after the 
development of the new straight wood litter. 


In terms of weight, however, the wood poles did 
possess a decided advantage. It was this factor which had 
led the Army Air Forces to request that the laminated wood 
litter be substituted for the steel litter as standard equip- 
ment for air evacuation. And it was this factor that ulti- 
mately led to a shift in preference on the part of the Medical 
Department itself. After two years of wartime service, the 
steel litter was no longer regarded as superior to the wood 
litter. Its heaviness was too great a disadvantage so far 
as ground force evacuation was concerned, Accordingly, when 
a general reclassification of Army litters took place on 25 
June 1945, the steel litter was dropped to Limited Standard 
while the laminated wood model was given the preferable list- 
ing of Substitute Standard. 78 


D. The Straight Wood Litter versus The Straight 
Aluminum Litter. 


As in the case of the steel litter, in many respects 
the wood and aluminum litters were identical. Both were equip- 
ped with the standard pressed steel undercarriage and the slip- 
on canvas cover. Both sets of poles were of approximately the 
same dimension. The chief difference lay in the construction 
‘ of these side poles, and here the superiority of the straight 
aluminum litter was immediately evident. The aluminum tubes 
were stronger, more rigid, more durable and, because of their 
removable handle inserts, casier to maintadn in the field. 
Finally, in contrast to carbon stccl, aluminum was-as light 
as laminated wood, Both litters weighed approximately 17 
pounds, so the straight wood model no longer possessed a pay- 
load advantage in airplane evacuation. It is not surprising 
to learn, therefore, that with the removal of aluminum from 
the critical list, no further procurement of the new laminated 
litter was attempted. In the general revision of litter 
classifications in June, 1945, the aluminum model was the onl 
straight pole litter to receive the top listing of Standard.” 


Ee Procurability of The Straight Wood Litter. 


No final evaluation of the straight bed litter would 
be complete without some reference to the factor of procur- 
ability. While the Medical Department in 1945 reclassified — 
this item to Substitute Standard rather than Limitcd Standard, 
andiceting that at this later date production sources were 
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considered ‘adequate, the fact remains that in, 1943 and 1944 
the question of procurability was a subject of genuine con- 
troversy within the Medical Department. Consequently any . 
judgment as to the probable value of the straight wood lit- 
ter in these earlier years--when it might have been urgent- 
ly needed as a substitute for both the aluminum and steel 
litters--depends entirely upon which of two gent ldcting 
official views was the correct one. 


If, in the summer of 1943, the straight wood litter 
was eee procurable in quantity and without excessive cost 
to the hiedical Department, then the experimental result of 
this second phase of Development Project, F-ll can be very 
favorably regarded. If, on the other hand, supply sources 
were in fact incapable of meeting the production demands that 
would have been created by a critical shortage of both carbon 

steel and aluminum, then the immediate military value of the 
product of this second investigation is open to question. 


IX, Termination of Development Project, Fell. 


With carbon steel still available in quantity, and with 
aluminum now removed from the War Department list of critical | 
materials, further experimentation in substitute materials 
for the straight pole litter was unnecessary. Consequently, 
on 26 October 1943, the Medical Department Equipment Labo- 
ratory forwarded to The Surgeon General's Office a formal j 
statement of satisfactory completion of Development Project, 

F-11.80 Less than a week later, on 1 November 1943, recom- 
mendation for discontinuance of this project was concurred 
in by the subcommittee of the Mcdical Department Technical 
Committce.81 on the following day, official notice was 
given by The Surgeon General's Office that Devclopment 
Project, F-1l1 should henceforth be dropped from the monthly 
progress reports of the Equipment Laboratory. e 


ay Conclusion, 


Now that the 2s-ycar history of Development Project, 
Fel] has beon completed, what general conclusions can be 
dravm from the data that has becn presented? For cxample, 
what major advances wore made in litter design and construc- 
tion? How did these contributions compare with the struc- 
tural modifications introduccd in 1916 and 1935? What 
difficultics were encountored in this investigation of 
substitute materials? ‘Were these difficulties recognized by 
tho Medical Department? What action, if any, was ultimately 
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A. Contributions to Straight Pole Litter Development. 


Table II, shown on the following page, indicates 
certain of the major changes that took place in litter design 
and construction from 1916 to 1943. By glancing through the 
various sections of the table, it will be seen that the year 
1935 was outstanding in number of changes introduced. Com- 
paring the new straight aluminum litter, which was developed 
in that year, with its 1916 predecessor, it will be noted 
that thoroughgoing modifications were made in every important 
litter feature. 


Weight was reduced by 5+ pounds, aluminum was substi- 
tuted for straight grained ash wood in the construction of the 
Side poles, pole length was shortened by 13 inches to accomo- 
date the new removable wooden handle inserts which replaced 
the old integral wocden handles of the 'lorld War I model. 
Smaller dimension aluminum tubing roplaced the relatively 
thick, rectangular-shayed ash pole, Improved design, and the 
substitution of cast aluminum for cast iron, reduced under- 
carriage weight by more than 5 pounds. In place of the cum- 
bersome tacked-on canvas cover of the 1916 litter, hem loops 
were devised to produce a readily adjustable slip-on cover. 


Jany of the foregoing improvements, moreover, can be 
regarded as lasting contributions to straight pole litter 
development. The duraluminum side pole, wooden handle inserts, 
Slip-on canvas, and basic undercarriage design of the 1935 
model strongly influenced all subsequent litter research and 
remain today, with only minor alteration, important elements 
in Medical Department litter specifications. Because of the 
magnitude of 1935 accomplishments, the advances made under 
Development Project, F-11 may at first glance appear somewhat 
meager. However, on closer examination it will be seen that 
the long-term results of these later years of research 
activity were far from negligible, 


In the first place, a carbon stecl pole was devel- 
oped in 1942 which proved to bea remarkably satisfactory 
expedient for use during periods when aluminum was not avail- 
able. From 1942 to 1945, this stcel pole was procured in 
greater quantity than any pole in American litter history. 
Secondly, in 1943, a laminatcd wood pole was developed which 
was especially useful in air cvacuation where lightness of 
weight was esscntial. While never procured in quantity, 
this pole stood up well under combat conditions and, by its 


: demonstration of laminated wood possibilities, had a direct 
A influence on the latcr successful development of a double 
: folding laminated wood pole which is today an outstanding 
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og Although} LAoead RECHURD to the “available” list 
in August, 1943, aluminum once again became the material of 
choice for straight. polé litter construction, the two devel- 
opments mentioned above had, nevertheless, genuine long-term 
significance. With carbon steel and lamineted wood as well 
as aluminum to choose from, never again would an unexpected 
critical shortage find the ledical Department as unprepared 
as it was in 1941. 


Perhaps, however, the most outstanding contribution 
construction. A new stirrup and spreader bar assembly was 
produced in 1941 which, although similar in design to the 
1935 model, was constructed of extruded instead of cast 
aluminum. This new assembly. was lighter in weight, sturdier, 
and much more readily procurable than the cast aluminum unit, 
Because of the impending aluminum shortage, however, research 
investigation was continued. 


As a result, in 1942.a pressed steel undercarriage 
was evolved which was soon regarded as superior to both the 
cast and extruded aluminum assemblies. Some time later, a 
universal undercarriage was designed, adapting this pressed 
steel unit to all straight pole litters used by the Nedical 
Department. Parenthetically it may be observed that, since 
the termination of Development Project, F-1l, a new and 
improved type of extruded sluminum assembly has been produced 
which is expected eventually to replace pressed stecl, Even 
this new development, however, owed much to the cxperimen= 
tation with cxtruded aluminum that was initiated in 1941. 


B. Ihe Development of Testing Frocedures. 


According to the provisions of AX 850-25, newly 
developed items of equipment should ordinarily be subjected 
to both ongineering and service tests before being accepted 
for standardization. How well did the Medical Department 
discharge these obligations during he course of Development 
sroject, F-11? What trends, if any, can be discerned? To 
what extent has current Medical Department practice been 
directed toward remedying the defects noted in these earlier 
years? 


The evolution of ficld testing procedures falls 
roughly into two periods. During the first period, which 
coincides with the development of tho straight stecl lit- 
ter, reporting policics were fairly claborate, As the pre- 
ceding historical account has shown, the typical reporting 
procedure during 1941 and the early part of 1942 was: 

(1) issuance of a formal, written request from the licdical 
Department Equipment Laboratory to the 32nd Medical Bate 
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EVOLUTICN CF THE STRAIGHT POLE LITTER (1916-1943) 
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1. 0 The so death Pole Litter (1916) 

II. The Straight Aluminum Litter (1935) 
TII. The Straight Aluminum Litter (1941) 
IV. The Straight Steel Litter (1942) 

V. The Straight Yood Litter (1943) 

VI. The Straight Aluminum Litter (1943) 


1. Litter Yeight. 
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2. Jitter Poles. 


Construction Length Shape and Thickness Handles 


ae vst ornate ash 90 in. rectangular; oe integral; wood, 
Aimer mr in, 
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IV. Carbon steel ae 774M Here enone 1,25. om _inserts: — 


V. 6-ply laminated birch 90 in. square; rounded integral; wood . 
Bs edges; le-l/2 diameter 
VI. Duraluminum tubing 7? $8, circulers 1.54 OD “inserts, wood. 
Serr ec ee 


3. Undercarriage, 


Construction Veight (per litter) | 
le Cast 3 iron _ AP Re se are oer a " 
at Cast aluminum a Se 
Lit . Extruded aluminum i.161bs. ee 
IV. Pressed steel _ ae 7.00 lbs. BPP ata i 
V. Pee ee 7.00 18. 
Vis Pressed steel __. eo ae wa 


Ae Licter Cover. 
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I. | Tacked=-on canvas nae sie 
dekh Slip-on canvas ivan NY) 
pay Slip-on canvas wi 

IV. Slip-on canvas 

Ve Slip-on canvas 
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talion to subject a given item to certain specified ficld 
tests; (2) submission of a detailcd test report by the 32nd 
Medical Battalion to the hiedical Department Equipment Leabo- 
ratory; (3) forwarding of « final, comprehensive report by 
either the hedical Department Board or tho liedical Depart- 
ment Equipment Laboratory to The Surgeon General's Office 
for review and final ection. 


There were three main advantages to this somewhat 
complex system of formal reporting. First, these detailed 
reports provided an adequate basis for intelligent review 
by The Surgeon General's Office, as well as a check on the 
performance of the 32nd Medical Battalion and the liedical 
Department Equipment Laboratory. ‘Secondly, in those © 
instances where, in addition to formal recommendations, 
specific suggestions were included in these reports for the 
improvement of an item, manufacturers were given something 
tangible to work on, and were thus able to focus their 
efforts more efficiently on the problem at hand. Finally, 
these reports afford us today our only recorded information 
as to the individual tests employed, the manner in which they 
were executed, and the changes in testing procedure that were 
introduced in these early years of the war. 


In contrast to the highly organized procedures 
described above, reporting policy during the second period 
covered by this study, which extended from September, 1942, 
through February, 1943, exhibits no clear or uniform pat- 
tern, Judging from the data at hand, the Medical Depart- 
ment Equipment Laboratory abandoned altogether its practice 
of issuing detailed testing instructions to the 32nd lMedi- 
cal Battalion during this latter period. Furthermore, in 
only one instance is there evidence of the preparation by 
the testing agency of a comprehensive written report of 
field test results. As would be expected, these omissiong 
resulted in a decided lowering of quality of the final 
Laboratory reports to The Surgeon General's Office. In 
many of these reports it can only be assumed that extensive 
field tests were conducted. In others, the recorded tcst 
results were tco imprecisely cxpressed to permit a sound 
technical appraisal and review of the recommendations made. 
In one instance it appears that no formal report was submit - 
ted to The Surgeon General's Office, ficld test results 
having been instead conveyed directly to the manufacturer 
by letter. 


\ 

Since our knowledge of testing proccdures is so 
closely related to methods of reporting, it is not surpris- 
ing that the trend in actual field testing resembles to a 
marked degree the pattern described abeve. Beginning in 
the summer of 1941, cxperimental straight pole litters 
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were subjected simply to a short series of very mild, more 
or-less improvised service tests. With the passage of time, 
however, these field tests became progressively more compre- 
hensive and more rugged. By the close of 1941, a highly 
systematized and'standardized testing procedure had been 
evolved, simulating with remarkable fidelity actual combat 
handling of the litter. The year, 1942, on the other hand, 
witnessed a downward trend in scientific field testing. In 
the light of recorded data, comprehensive testing procedures 
seem to have been only sporadically and partially applied 
and, in some cases, completely omitted, Under such condi- 
tions, it is evident that there could be less real assur- 
ance as, to ‘the future serviceability of any newly saat ia 
item. ) 2 


As for engineering tests there appears to. kre on 
during the period covered by this account, scarcely any regu- 
larized procedure, Judging from the formal reports submitted 
to The Surgeon General's Office, separate cnginecring tests 
were not conducted by the Equipment Laboratory. Occasionally, 
as in the cases of Republic Steel Corporation and Hermsdorf 
Fixture lianufacturing Gompany, certain rigidity tests were 
independently and voluntarily performed by contributing manu- 
facturers. At times these results were incorporated into 
final Mcdical Department reports; often they were omitted. 

In the latter part of 1942, however, a new procedural prac- 
tice was introduced. Nowly developed plywood and laminated 
wood litter poles were forwarded to tho Static Test Labo- 
ratory at Wright Field for cngincering test. These test 
reports were then reviewed before a final decision as to 
standardization was reached by The Surgeon General's Officc. 


That the liedical Department has cone to recognize 
moro and more the importance of cnginecring tests, and has 
sought to continue the trend which was initiated toward the 
close of 1942, is indicated by the altogether new approach 
that has beon adopted in eurrent litter projects, The 1945 
investigations of the straight pole litter have included a 
genuine attempt to test and analyze the physical properties 
of the metal under consideration. Since it is felt that the 
Equipment Laboratory at present lacks the facilities needed 
for thoroughgoing cngincering tests, tho cooperation of 
large manufacturcrs adequately equipped for the task has» 
been cnlisted. 


C. Probloms of Administrative Coordination. 


It has already been noted how, on several occasions, 
the War Production Board extended its jurisdiction over Iledi- 
cal Department research and development well beyond the usual 
limits of conservation of rRICTED and the issuance 


OE 


Pe See 


of priorities for experimental purposes. In one instance, 
the War Production Board in effect initiated an actual limi- 
ted production contract, and then proceeded to exercise 
supervisory control over the development work that followed. 
This problem, as we shall see in a subsequent chapter, 
largely disappeared after the establishment, in the Commerce 
Department, of the National Inventor's Council. Originally 
designed to serve as a clearing house for unsolicited ideas, 
blueprints, and pilot models submitted by individuals to the 
Federal Government, this organization eventually came to be 
used also as a means of discouraging the assumption of 
research and development functions by such independent 
agencies as the War Production Board. By referring these 
agencies to the National Inventors Council as the proper 
channel for clearance of their research ideas, the lMedical 
Department was able to eliminate much jurisdictional over- 
lapping with its consequent breakdown in administrative 
coordination, 


It has been observed on numerous occasions how a 
lack of proper coordination between The Surgeon General's 
Office and the Medical Department Equipment Laboratory 
resulted in considerable duplication of effort and unneces- 
sary added expense to the private manufacturer. This defici- 
ency was subsequently recognized by the liedical Department 
and, in the latter part of 1944, a system of liaison visits 


- betwecn these two agencies was established on a bi-weekly 


basis.86 on 3 February 1945, the visits were put on a 

weekly basis, and represcntatives were required to prepsere 
itemized reports of confcrences held and agreements reached 87 
This new procedure has served to eliminate to a large oxtent 


‘the parallel action which charactcrized so many of the joint 


activitics of these agencies during 1941 and 1942. 


| Finally, it has been pointed out throughout the ' 
preceding sections how the failure to conform to the pro- 
eedures outlincd in AR 850-25 could affcet research and 
development results. In the case of liikar Specialties 
Company we have secon, for example, how potentially serious pro- 
duction problems may result simply from a faulty adminis- 
tration of standardization procedures. These procedural 
weaknesses were likewise recognized and dealt with effece 
tively by the licdical Department in later years. Before 
the close of 1943, as a result of concrete proposals made 
by research and development officials in The Surgeon ~ 
General's Office, steps had been taken to insure conformance 
with the provisions of AR 850-25. (\Jith the establishment, ©: 
in February, 1944, of the Technical Division it can be said 
that the initiation and termination of Medical Department 
development projects, as well ds the standardization of 
Medical Department items, were thereafter carried out in 
close conformance with Army Regulations. 
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De The Evolution of Development Cost Policy. 


From 1939 until the latter part of 1941, the 

Medical Department followed the policy of allowing no mone- 
tary payment for litter development work performed by private 
industry. This attitude was subsequently modified to permit 
the requisitioning, at a nominal figure, of sample experi- 
mental items. By the early part of 1943, however, liedical 
Department policy was further liberalized to conform to the 
latest Procurement Regulations, 


Under this new system, the manufacturer credited 
with successful development of an item was permitted to add 
development cost to production cost in arriving at a final 
bid for initial production of thé item. Unless this bid was 
"substantially higher" than competing bids, the contract for 
the major portion of this initial production was to be 
awarded to the "originating" manufacturer. If, on the other 
hand, this bid was substantially higher than other bids, the 
production contract would be awarded elsewhere, and the 
originating manufacturer would be "fairly paid" for his 
development work as such, 


Some of the practical difficulties which could 
arise from application of this procurement regulation were 
vividly illustrated in the case of Mikar Specialties Com- » 
pany. The lessons learned from this experience were at 
least two in number: (1) The inflation of bids for initial 
production contracts by the inclusion of development costs, 
tended to eliminate the originating manufacturer from 
effective bidding competition unless development costs were 
very conservatively estimated. Thus, not only might the | 
manufacturer most familiar with an item be, in effect, bar- 
red from its production, but by the elimination of this 

manufacturer sources of supply could be seriously narrowed. 
(2) Negotiation regarding development cost would not begin 
until the manufacturer had actually failed to obtain an 
initial production contract. Then the disgruntled manu- 
facturer would be asked to submit a bill covering his 
development expenses, This, it will be appreciated, was 
scarccly the idcal atmosphere for compromise. 


These two problems, both of which were of a recur- 
ring nature, were eventually solved by the Medical Depart- 
ment in the: early part of 1944. At that time a policy of 
advance negotiation of development contracts was instituted. 
Under this new system, development work was carefully out- 
lined in advance, and a specific cost figure agreed upon. 
Since development costs were thus determined before the 
project had even begun, and were separated by contract from 
later production questions, inflated production bids were 
no longer necessary, Thus, not only might development costs 
be kept within a more manageable limit, but the competitive 


clement could be restor inj CTED ” for Nedical 
Department requirements . 
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AR_ 850-25, Sec. 10-d, 23 Jul. 1936. 
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Ltr. to S.G.0., fr. M.D.E.L., 17 Jul. 1941; subject: 
"Litter, Substitute for Standard," p. 2 (M.D.E.L.). 
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Fixture lifg. Co., Manchester, N. oa 23 Nov. 1942 (A.L.R. 
& D. Bd.). 
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— *rtr. to Conservation Div., .P.B., Wash., D.C., fr. 
Hermsdorf Fixture lifg. Co., Manchester, N.H., 28 Nov. 
1942 (A.M.R. & D. Ba). 


3rtr. to 5.G,0,, fr. M.D.EV.L., 5 Dec.. 19423 ‘subject: .."Ply- 
wood Litter Poles" (li.D.E.L.). 


Athi, 


Tha. 


26 


Ltr. to li.D.E.L., fr. Weaver Piano Co. Inc., York, Pa., 
14 Nov. 1942 (ii.D.E.L.). 


aT er, to S.G.0., fr, Weaver Piano Co. Inc., York, Pa., 27 


Nov. 1942 (A.M.R. & D. Bd.). 


Bl tr. to S.G.0., fr. M.D.E.L., 23 Dec. 19423 subjects 


"Laminated Litter Poles," p. 1 (N.D.E.L.). 


29 


Ltr. to Weaver Piano Co. Inc., York, Pa., fr. M.D.E.L., 
30 Dec. 1942 (M.D.E.L.). 

30 é 
Ltr. to Lex Bruzaud, Wash., D.C., fr. 5.G.0., 31 Oct, 
1942 (A.M.R. & D, Bd.). 


hee, to M.D.E.L., fr. CO, 32nd Medical Bn., 22 Dec. 1942; 


subject: "Test of Experimental Plywood Litter" (i/.D.E.L.). 
3¢thid. 


33H 44, 


Ate, to S.G.0+, fr. M.DsE.L., 23 Dec. 19423 subject: 


"Laminated Litter Poles," p. 1 (RM.D.E.L.). 


Prt, to £.G.0., fr. A.A«F., Hq., Material Command, ‘ash., 


D.C., 8 Mar. 19433 subject: "Litter, Straight, Laminated 
. Wood Pole" (A.M.R. & D. Bd.)« 


36 


Ltr. to S.G.0., fr. Hq., A.A.F., Wash., D.C., 16 Mar. 1943; 
subject: "Litter, Straight Pole Laminated "ood" (A.II.R. 
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TRE a EIA ANE P OS MESES POT i SO ha: MSpace 
‘ 


RESTRICTED 


alm elegram to &.G.0., fr. Plymold Corp., Lawrence, llass., 


30 Sep. 1942 (A.M.R. & D. Bd). 
3B, to Plymold Corp., Lawrence, liass., fr. S.0.0,, 1 Oct. 
1942 (A.M.R. & D. Bd.). 


371 tr, to Plymold Corp., Lawrence, Mass., fr. 5.G.0., 1 Oct. 
1942 (A.M.R. & D. Ba). 


AO natt of ltr. to Plymold Corp., Lawrence, Nass., fr. Ernest 


Kanzler, Dir. Gen. for Operations, 23 Cct. 1942 (A.NM.R. & 
Ds Bd.)s = 


Alinga, 
42 


Ltr. to S.G.0., fr. Plymold Corp., Lawrence, Mass., 2 Nov, 
1942 (A.M.R. & D. Bd.). 


Ho ce to Plymold Corp., Lawrence, hiass., fr. S.G.0., 17 Nov. 
1942 (A.M.R. & D. Bd.). | 


Telegram to Concervation Div., W.P.B., “ash., D.C., fr. 
rag: Corp., Lawrence, Mass., 25 Jan. 1943 (A.M,R. & 
Ds Bd. e 


wae to Plymold Corp., Lawrence, Mass., fr. Dir., M.D.E.L., 


26 Jan. 1943 (M.D.E.L.). 


7 
4 Ltr. to S.G.0., fr. M.D.E.L., 10 Sep. 1942; subject: 
"Litter, New Materials for" (li,D.E.L.). 


48 
lir, to S.G.0., fr. White lietal Rolling & Stamping Corp., 


Brooklyn, N. Y.,. 17 Sep. 1942 (A.M.R. & D. Bd.). “ 


49 


Ltr. to Aluminum & Magnesium Branch, W.P.B., Wash., D.C., 
(fr. 5.G.0., 14 Nov. 19423; subject: "Tubes of liagnesium 
or Magnesium Alloys" (A.1.R. & D. Bd.). 


0 . 
abrir. to Si0-0),’ fr. White Metal felting -&/s amiig- donc: 
Brooklyn, N. Y., 19 Oct. 1942 (A.M.R. & Ds Bd. ); * 
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) litr, to CG, hMiiddletown Air Depot, Middletown, Pa., fr. ; 
bs hi.D.E.L.,'15 Jan. 19433 subject: "Experimental Litters" ’ 
._ (M.D.E.L.). p 
52 E 
itm, to 6.G.0., fr. M.D.E.L.; 19 Jan. 1943; subject: 
| "Report on Hagnesium Pole Litter" (M.D.E.L.). | ; 
q Piao aps Ind. x 
cs ae : 
q 56 ; 
a Ltr. to S.G.0., fr. A.A.F., Hqa., Materiel Command, Wash., 5 
id . D.C., undated (received by S.G.0, on 2 Feb. 1943); subject: a 
a "hiagnesium Pole Litters" (A.M.R. & D. Bd.). 5 
7 57, So lacmet! bie ti: : 
: Monthly Narrative Report, li.D.E.L., 10 Feb. to 28 Feb. 1943, q 
a Pe § WDE. Le . . 
58 
cE tte te .0e, IP, MD.EB.1u, 23 Dac, 19425 subjects q 
a "Laminated Litter Poles" (i.D.E.L.). F 
*ionthly Narrative Report, li.D.E.L., 10 Dec. 1942 to 9 Jan. . 
1943, Pe 6 (M.D BL ls rt ; 

6052 950-25 ; 
a Olinia., Sec, 17. 7 | F 
O25 \G. O. Circular Letter 103, 15 May 1943. q 
ee | 3 
eee aes we Hist. Div,, $.4,0., fr. A M.P.0., 25 Jan. 1945; | 

basics Ltr, to ANTS ly ft. Beet. Div. 5.65 O.; 22 Jan. 
64. ae copes | 3 
Miemo. to S.G.0., fr. Production Div., Hq., A.S.F., 16 Aug. 4 
19433; subject: "Use of Aluminum by Army (excluding A.A.F.) g 
for Balance of 1943 and 1944," paragraph 3 (A.Ii.R & D. Bd.). 3 
Foes mimenicnt Regulation No. 2, 26 ilar, 1943, Sec. II, Contract . 
’ Placement; paragraph 224, Contracts for Newly Developed . 


Articles. 
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OOF te to &.G.0., fr. liikar Specialties Co., National Store 
Fixture Co., Baltimore, hid., 12 Jan. 1943 (A.M.R..& D. Bd.). 


| OTR egistered ltr. to N. ¥. Medical Dept. Procurement District, 


N.Y.C., fr. Mikar. Specialties Co., Baltimore, lid., 30 liar. 
1943 (A.M.R. & D. Bd.). 


OB, at Ind. to $.G.0., fr. N. ¥. Medical Dept. Procurement 


District, N.¥.C., & Jul. 19433 basic: Ltr. to N. Y. Medical 
ae Dept. Procurement District, N.Y.C., 1 Jul. 1943; subject: 
"Development Cost for Laminated ‘Iood Pole Litter," paragraph 
2 (AMR. & D. Bd). 


Pua oa shined ltr. to 5.G.0., fr. Mikar Specialties Co., Balti- 


more, Md., 16 Jun. 1943 (A.M.R. & D. Bd.). 


70) st Ind, to 5.G.0.,.fr. N. Y. Miedical Dept. Procurement 

i District, N.Y.C., & Jul. 19433; basic: Ltr. to N. Y. Medical 
ht Dept. Procurement District, N.¥.C., fr. S.G.0., 1 Jul. 1943; 
subject: "Development Cost for Laminated Wood pole Litter," 
| - paragraph 2 (A.M.R. & Ds. Bd.). 


Ti st Ind. to Hist. Div., S.G.0., fr. ALM.P.0., 28 Mar. 1945; 


basic: Ltr. to A.M,F.0., fr. Hist. Div., 8.G.0., 23 Mar. 
| 1945 (Hist. Maes reek 
( 72 
ii Interview with ae H. As Bliss, Sn. Corps, U.S.A., 
Development Branch, Technical ee: S.G.0,5, 1 Mars "1945~ 


fe 

. ewe: to Dir., Technica] Div., $.G.0,, fr. Acting Dir., 

f} Distribution and Requirements Div., Supply Service, $.G.0., 
3 Jun. 19443 subject: "Litters" (A.M.R. & D. Bd.). 


: | 
“win, ee M,D.T.C., 25 Jun. 1945, pp. 14-15 (Hist. Din, 
ERY te Fe 


75. : 3 

lst Ind. to Hist. Div., 5.G.0., frs A.M.P.6.5°25 Jan. 19453 
i} basic: Ltr. to A.M.P. O.5 fr, fist. Dives: 5.8,0., 22 Jan, 
) 1945 (Hist. Div., 8.G:0i),: 


Test Ind. to S.G.0,, fr. Hq., AS .F., 31 Jul. 19433 basic: 


i Ltr. to 0G, A.S.F., fr. $.G.0., 22 Jul. 19433 subject: 
j Pheskient #1 aation from Standard to Limited Standard" | 


i (Auk. &D. Bd.). RESTRICTED 
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TT te, to &.G.0., fr. M.D.E.L., 23 Dec. 19423 subject: 


"Laminated Litter Poles," paragraph 3 (M.D.E.L.). 


4 Tein, * M.D, ae 2> 25 Jun. 1945, pp. 14-15 (Hist. Div., 
q m.Gs0.)¢ 


a toa e959 pp ° 14-15 e 

4 

a 80, onthi Narrative Report, M.D.E.L., 1 Oct. to 31 Oct, 
if 1943, Pe 5 Gig BOL. ° 


4 Slog liemo. Ind. to Chf., Field Equipment Development Plans 
a Div., 5.G.0., fr. Research Coordination Plans Div., S.G. nee 
. 2 Nov. 1943. 


| "Thad. 

ql ©* evelopment Project, F-7, "Litter, Folding." See Chapter III. 
i S4nevelopment Project, M.D.E.l.-50, "Litter, Straight, Alumi- 

4 num (Item 99350000) and Litter, Folding, Aluninum (tion 


99380000) ." 


8 
cre De 646 
1 OO as: to M.D.E.L., fr. Acting Chf., Cperations Service, &.G.0., 
. 3 Feb. 1945; subject: "Liaison Visits between liepresentative, 
Technical Div., S.G.0., and II.D.E.L." (A.M.R. & D. Bd.) 


Oh iay: paragraph 2. 


t rronumesent Regulation No. 2, 26 har, 1943, Sec. II, Contract 


q Placements; paragraph aes Contracts for Newly Developed 
q Articles. 
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Ae ape: Aerial” Evacuation = Casualties. = 


The: ‘évdoustian’ of sick oon wounded. by seni: one, 
in which the“Army straight pole litter has played such-a key 
role, dates back:‘to the earliest weeks of the Kevolutionary 
War. Air evacuation, on the.other hand, is virtually -a con- 
temporary development. Even during World War I, the possi- 
bilities of adapting-aviation to the needs of the medical 
service were ‘Pargeély wnexplored. With.the: transport and 
cargo plane stillin the blueprint stage, only small, light 
aircraft were available,‘ and these were used almost. ‘exelu- 
sively for combat and reconnaissance missions. 


’ Dueing the -years. 1914-1918, therefore, the peel 
bility; of large-stale médical eipeveckien: by :air seemed so. 
remote ‘as to herder on the visionary. It.was not; in fact, 


“Until 12 February 1918, that even the elementary need: for 
“some sort of medication to be carried in Airplanes for: .... 
°-emergericy “treatment was dealt with officially. On that date, 
‘a first-aid pouchfor airplanes was sent to the Chief Sungean, 


Aviation Section, from the Surgeon at. Rockwell Field;. an | 
action which ‘led: eventually to the eons: seating sss perfection 
OF ae a are ree PEP OMAUETS ¢: | 


hb ance: hed, of. course, een: anes on. occasion to 
carry ‘aie ‘doctors to the: scene of air accidents, . especially 
in the continental United States. From this modest beginning 
as“a-kind of :high-speed taxi for the médical. officer, there 
gradually evolved the far-reaching concept. of the. airplane as 
a: flying: ambulance..' One of .the ‘earliest instances: of an actual 


adaptation: of this kind occurred in February, 1918, when Major 
‘Wilson. E.° Driver, Medical Corps; obtained. permission from the 

~ t¢gommanding..officer of: the airfield at which-he was stationed 
to convert a‘sniall JN4 plane into an airplane ambulance. “Three 


years. Later, jin 1921, the first. standard::American..air ambu-. 
tanec; called: ‘the ‘Cox-Kremlin: type A-1, especially: designed::and 


‘constructed for: practical. ambulanceservice, wa 8: delivered -and 


baciearaies a me oe asored ieee dam yeaa: emu Ne 
Ee eens at ‘this: ait Lette: cles at use : 3 the 

airplane as a normal method of casualty. evacuation had’ rot yet 

received top military sanction. Aerial evacuation was still 


a ‘ 
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regarded officially as a last resort, to be used only in 
cases of life and death emergency where speed was essential. 
In a memorandum, dated 11 liay 1921, and addressed to the 
Chief Surgeon, the ar Department expressed the following 
opinion regarding evacuation by air; an opinion which typi- 
fied the attitude during this period not only of military 
authorities, but of the general public as well. 


Referring to recommendation from this 
office of April 23 that authority. be granted 
_». for the transfer of patients from the hospi- 
‘asbal at Mitchel Field, Long Island, New York. _ 
to the Walter Reed Hospital, Machine tin , Dis G. 
osc airplane, . please. be advised’as follows: 
| In. case of accident, the use of air- . 
planes for. the. transportation of sick: and. 
wounded soldiers, when other safer means. ik: 
transportation is available, could not-be 
justified. The above recommendation there. 
fore is not favorably atari 


ee Rapid expansion of the eee industry. and a: 
great increase ‘in civilian air travel did much, however, to 
change public opinion with regard to. the safety of air 
transportation, and this in turn had its effect.on {ar Depart- 
ment policy. In 1923, a striking demonstration of air-evacu- 
ation was staged by. the’ Army for the Shrine convention of* that 
year. Before the'close of: 1924, far-reaching improvements’ had 
been instituted to insure both a-safer and more. comfortablé — 
ride for the patient. The years. that followed. likewise wit- 
nessed steady progress in air ambulance: construction and in’ 
the techniques of air evacuation, “and with. these: changes 
military authorities came to adopt a more and more charitable 
view of the possibilities of Te: now. C¥E CES AS method. 


With “the outbreak of 7 World War ae air evacuation | 
received its first large-scale test under -combat conditions. © 
 Tho.results.speak for themselves. In 1943, according to War 
Department figures, more than 173,000 sick and wounded patients 
of. United States and Allicd fortes were evacuated by American 
military aircraft. In the Mediterranean area, where patients 
were flown, a. total of 16,491,266 miles and 131,762 hours, the 
average flight was 282 niles and the. average flying time 2.2 


, hours: The, evacuation routo from Guadalcanal in the Solomon 


R Islands wags’ more than ‘1,000 miles,. and. the flying time ranged 

from. 4s .to. 7+ hours. “The number of deaths during flight in 
1943, according to statistics prepared by ‘the School of Air - 

‘Evacuation, was only 1], a rate of 2006 soul Cent, or 6° pcr 

~ 100,000 — sedis Sacco Pe 8 ! 3 
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Commenting on this record, lajor General David N.\!. 
Grant, the Air Surgeon, visieiaaieudeas 


On ‘ins basis of the ‘ A.F. 'g first full 

year of experience in the air evacuation of ° 

war casualties, we conclude that this is the 
method of choice for the quick, safe, and 

‘comfortable transportation of virtually all : 

_ types of sick and wounded patients... Air. 
evacuation in-troop and cargo: ‘carriers has. 
solved the logistical problem of casualty - 
evacuation without any addition of behaouler 

equipment: to Médical Corps units, and has 

~-contributed considerably. to the tactical 
~~. ‘suecess of every major land offensive. involv-. 
~". ing “American forces. ‘It has reduced.the need - 
for Hespitalization in forward’areas. Its 

‘swift and comfortable delivery of ‘the patient 
to a hospital equipped for definitive medical 

care placés air evacuation in a group with. 
‘sulfa drugs and blood plasma as one of the 

three greatest Sib raped measures of modern: . 
eceaeaiat medicine’, ce 


Be +<he Evelaeeon of the Airplane eee 5 


| The seit of the air service ‘duping the years 
immediately following the first World Jar, and particularly 
the development in the early 'twenties. of the airplane’ ambu- 
lance, created an urgent demand for a special type of air-. 
plane ‘litter, Accordingly, in 1921, ‘a research investi- 
tation was initiated by the Medical Department’Equipment 
Laboratory in collaboration with the medical officers at 
hicCdok Aviation Field. In order to standardize. components. 
and ee facilitate use of the new litter by all- the 
services, a-working. liaison was also npapapiahed eee the 
United States Navye =. #0" Se 


Ve Ue: ‘The Stokes. Litter . 1 17); 
Perey ‘At the gata kendo of: World: War’ t, eheas die-. 
ferent honey of litters were: in: use by the: Hedical Depart-: 
ment; the 4sh' Pole, the Trench, and the Stokes... @f these : 
three the Stokes,’ (sce Fig. 8) "Wade hed boon devel ped by 
the United States. Navy--and: was: designed especially for use 
on troop: and hospital. ships, was selccted ‘by the Equipment — 
Laboratory..as’the most’ cacineanetsae yore © tiede] for the new 
ee cariaieineds Sao t . a 
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‘The Stokes litter: WAS,” essentially, simply a 
metal basket shaped to fit the contours of the human body’. 
The upper rail. was made.of soft steel tubes, welded together 
and so curved as to forma closed’ circuit, roughly octagonal 
in shape. This tubing was held in’ position ‘by riveted: semi- 
circular steel braces. The entire metal: frame’ was lined with 
chicken wire, the patient being. held securely. in the basket 
thus formed by straps which passed over his chest, hips, and 
legs. The lining contained’ a flap moxie designed *o permit 
use of a bedpan act ig 

On each side of the hone which divided the 
lower end of the basket into two, main furrows for the legs 
of the patient, a tovable foot rest: was” provided.” In place 
of the conventional stirrup assembly, the litter was sup- 
ported by a kind of rack arrangement.. Three’ straight ‘rods 
were fitted against . ‘the under-part’ of the semi-circular steel 
braces, and were held in position on either side’ of the lit- 
ter by a transverse rod to which the’ three protruding ° ends 
were fastened. The litter was also ‘equipped with chains for 
the attachment of splinting material. Finally, ‘around ‘the 
metal frame several hand grips were ‘provided, which” could be 
used cither for manual carry or could’ be attached to hoist- 
ing apparatus. 


Phe: Stokes litter possessed:-several distinct 
advantages... In the. first place, since it was constructed in . 
large part of wire mesh, it’ was both non-inflammable and ; 
casily disinfected. “Secondly, by: ‘virtue of its” hand grips, 
the “Litter could bo’ ‘attached by means of a ‘bridle to: hoist=" 
ing ‘apparatus and could” thus. be, loaded or unloaded ‘mechani=- . 
cally, cven’on small scaeraft, “With the ‘paticnt ‘strapped’ — : 
into the basket, “he could be hoisted to a vertical ‘position ‘ 
and then ‘raised. perpendicularly. - Because of this feature - 
the Stokes ‘litter ‘Was, at the ‘time, without equal for the 


evacuation of patients from ship ‘to shore, ‘or for the a } 
transportation by rail of fracture cases, | F 

Viewed, however, in the light of its adap- 2 
tability to air cvacuation, the Stokes litter had several = 
serious defects. It’ was; to begin: ith, -extremely heavy. 
Over-all weight was 29 pounds, as. ‘compared with 22 pounds x 
forthe standard straight polo ‘litter, “Also, because of _ it 
the’ different: ‘sized tubing and “the numerous welded joints | Li 
used “in its cénstruction, ‘the ‘litter was difficult’ to manu- Py 


facture, and thé production cost 6f the item, even when 
ordered in quantity, was” unprecedented 1y. high, ° Furthermore, 
the Stokes model proved to be structurally weak in certain 
respects. It was found after extended usagé that the rivet 
attachment of the transverse braces to the metal rail at the 
top of the frame occasionally gave way, so that in using 
hoisting machinery the litter had to be bridled with 
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particular care. Finally, when the litter was supported only 


at its ends, under a heavy casualty load the sides tended to 
bow outward and in some instances to buckle. 


“-2y* The Metal Litter (1922 


In spite of the above bie Sealine. atin 

“Pesearch work was begun’ in 1921. to develop. the first Army 
airplane litter, the Stokes design ‘was selected: by. the Medi- 
cal Department ‘as offering a’more practical starting. point; 
‘ than‘ the desigris of ‘either the Trench or Ash Polo-litters.. 
“S86 understand * this’ decision, it must be remembered. that, in 
terms of ridifig quality, the small cabin planes - which were - 
_ in°use in thé early 'twenties were hardly:.the equal of. the 
“huge ‘cargo and transport planes. of today«--There were:: ., 
‘definite : ‘advantages, therefore, in & basket.-type. of - litter. 

“whieh, by affording ‘additional protection both.on the. sides 
~ and tho ends; would keep the jostling of | the patients at a 
“minimum, ‘thus: insuring a sefcr and more comforta rble ride. 
Moreover, airport facilities for horizontal loading gnd <.. 
unloading of litter casualties were far less claborate in 
1921 than they are today. Consequently; it was considered 
of prime: importance that the new litter be so. designed. that 
it could be carricd: at almost any angle cael a minumum of — 
sadocenfort< or esa: tag to the Leh ae o 


Par as ie ‘view of these factors, itis casy. hay 
dhilets taka why the Medical Department visualized: a. modi- - 
ficd*type of basket litter as the most practicable. for use: 
in-military aircraft. ~General Roy C. Heflebower, :in his 
historical account of this period, sums” mi theofficial, 
hn. ral as sovereet é | : 


- The need was for a tithes Seneutie’ similar to ‘ 
the Stokes, but of lighter weight, greater 
strength, somewhat shallower in depth, and 
with the side walls so flared that several . 
litters could be nested in a small space. 


Work. ‘along: these: lines ‘was initiated at the Equipment Labo- 
ratory in 1921, with the result that a new,litter was devel- 
oped which met with the approval of the Air Corps and the 
Medieal ‘Department; and which-it was: felt would be fies seek 
Rsk yeenaeed acl ae — eer a ‘én nage pe eg aaa 


anata The new ahseatane Litter , pear eeebhos Mo bal. 
Yittery, Scan Fig. 9) weighéd:19-3/4 pounds, complete. haha 
attachment straps. ‘Several: features. of; the Stokes design. 
had ‘been eliminated cntirely.:: The:sanitary opening, the . 
rack-like stirrups, and the chain for attaching splinting 


ts 
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material did not appear in the new model. Other components 

- of the Stokes litter were heavily modified. The chicken wire 
lining was, fastened, ‘to a new secondary” metal rail’ and was” 
dropped two inches. ‘below ‘the top rail, so that the entire | 
upper rail would be available for the attachnent of bridle 
slings, ropes, supporting hooks, or any other devices which 
the Air Corps might wish. Na yse ito toad) ho cael and trans- 
ne the new litter, ~~ 


1; be Instead of the cumbersome stirrup assembly of 
_ the Stoked model, the Metal litter was supported by two 
‘longitudinal | rods which were. integral parts of the Vitter 
frame, serving on the under-side. as runners and, ‘at the ends, 
_as braces for. the. tio. upper rails. In the bottom of the 1it- 
“tens where ‘the. upper “portions of the patient's. body” rested, 
ash slats. were. inserted to provide ‘added . Support and to fade 
the litter more comfortable, A,septum divided the lower half 
of the litter into. two furrows for the patient's legs. to rest 
in, substantially as in the Stokes design... In. addition, five 
sets of sling straps were. ‘provided which were so placed. as to 
hold. the patient. securely. in ‘the. litter, especially when be- 
spas Araneae -in positions. other, than. ‘the: “horizontal. ~ 
‘ery’ éffort had ‘been, made. to simplify the” 
construction of thé litter as much as ‘possible without sacri- 
ficing strength and rigidity... The tubing had been. standard- 
ized and the number of sizes and bends reduced to a minimum. 
Even so, there was still a large number of welded joints, and 
as a result the cost of. ‘manufacture was still comparatively 
high. o THis objectidn . was, partially . offset, “however, by the 
fact. that the. nev Jitter, in addition to being. suitable for 
use in airplanes, was also corsidered ‘suitable for use in’ 
trench warfare arid this could replace. ‘not only the Stokes : 
but ‘the Trench litter as well. This substitution did’ a 
fact occur, and before the end of 1928 ‘the Army had’ only 
two standard types of litters: (i). the Metal, especially 
adapted for use in airplanes, trench warfare , | ‘and on ship- 
board; and (2) the Ash Pole, which was “expected to fill 
all other Hoag y. ree : 


yet He Radagt one Straight Pole Litter versus. ihe. spine 
on Litter... : 
Ed ee * Before proceadixg | ‘to. a diséussion of: the. 

actiéioncied of. “the Metal ‘Litter. ‘and. ‘thd efforts of. ‘the’ ‘Medi- 
cal Department to develop a new and more satisfactory item 
for use in air ovacuation, it wil] be well to pause a momont 
to. consider’ a’: factor ‘not heretofore discussed but, which,, in 
the case of” ‘the wirplané Litter. was. to exert. a. profound | 
influcnee, on both the, Substdnce. ‘and. Sirection, of, all future 


Ay na ees peel oe aes ae a Sit eared rss geepey pots. a oF Pigg stew? 
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dessateny: mde" was the’ ‘paares of: ‘Reséarch’ ‘Priority, wish 


had not nntil now ‘been a serious concern of ‘litter research 
and development personnel. 


The establishment of. certain, broad. ‘yesearch ’ 
priorities: had ‘been, Of course, a practi¢al necessity for” ’* 
the hiedical: ‘Department, Equipment Laboratory since its incep- 
tion. Faced with the task of developing, improving, and - 
testing all types of medical field equipment, yet haying 
only a small: staff and limited research facilities: at its- 
disposal; ‘the’ Laboratory had been forced from, the outset to 
evaluate, in terms of relative beh kip dat the various, eA Ng 
with which it- “was confronted. - oe ; 


it “Until the disc thiedlt and wegidlassmedie of 
the Metal litter, however, the establishment of priorities . 
within the litter program itself had not been necessary. 
From 1860 to 1917, Army litter research had been devoted 
exclusively. to the development of a satisfactory straight 
pole litter. -Now, in 1928, the Medical Department. had two 
standard litters, each of which had been designed to fulfill 
certain long-term needs, Since-it would be possible only 
under exceptional circumstances for the Equipment Laboratory — 
to work on several different. litter projects concurrently 
and with equal ‘intensity, the question of developmental 
priorities was. —, immediate ec robes 55 


Ther was much to be aga for granting straight 
pole litter etojedia a priority over projects relating solely 
to the airplane litter. The. straight ‘pole litter had heen a 
standard equipment item since 1861. . It had been used exclus- 
ively for the next -55 years and, even during World War I, it: 
had been procured in far greater: quantity than any other Army- 
litter. While it was evident that. the: airplane was. destined | 
to become an. increasingly important: factor in medical evacu- 
ation, it was at the same time difficult to conceive of a 
type of warfare in ‘which the simple ‘hand carry would not 
continue to play a major role. In any event, this was the 


decision of the Medical Department.’ The straight pole litter ~~ 


was to receive an "A" research priority, while the airplane 
litter was to be given a "B" classification.’ As. might: be. 
expected, the effect of this priority policy on PUHPePERY., 


airplane litter basabentret anne was far-roachings. ° 


-The immediate result was, ‘of course,, simply to 
produce a time lag in the development of the airplane litter 
as compared with the straight pole litter. The extent and — 
consistency of this. time lag, in the years following 1928, 
can be illustrated simply by listing chronologically those 
litters in cach of the above categories which were eventually 
standardized by the Medical Department, The straight aluminum 
litter was developed in the spring of 1935, whilc the folding 
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~ aluminum ‘airplane. litter, was. not perfected until December of 

that year.® The straight steel’ litter was approved by the 

Equipment Laboratory in 1942,? but no comparable item was 

standardized for.use..in airplanes. In December, 1942, the 

.. Stra; Bb wood ‘litter was tested. and approved by the Labora- 
. tory t0 “The folding. wood. a A however , was not similarly 
accepted until March. 1943.7 : rr 


CO. ahd 


J ee “Th ‘the. sats pall sind bari ‘thirties this 
tine’ factor’ was of relatively: little: importance. So long 
as the Medical Department's - -two'standard litter types were 
as. complétely disgimilar.as the Ash Pole and lietal litters, 
independence of investigation and experimentation was assured 
regardless of the order in ‘which these research projects were 
undertaken. However, with ,the. introduction in 1935 of an 
entirely néw type of straight:pole ‘litter, . and with the devel- 
opment later in the same year of ari’ airplane. ‘litter based 
directly on this new design, :the.time ‘lag described in the 
preceding paragraph goon sips a 1 Sete: of ‘the utmost 
Lnpas PARA E ¢ ie ed. . 
wath. a high. fe Cy er’ similarity now existing 
between the straight pole and airplane litters, it was inevi- 
. table that the litter with.research’ priority would henceforth 
become the governing model : for development: work in both fields. 
Since straight pole litter projects already had this priority, 
the scope of airplane litter research was, from this time 
forward, heavily circumscribed. . After 1935, | straight pole 
litter dovolopmént predctormined not only the over-all dosign 
. of the airplane Litter. and the matcrials to be used in its 
CODRATUC EON, pie even ‘the eRe dimensions of its compon- 
a» me tie 


a Nevertheless, it would > incorrect to assume 
- that, inthe years following 1935,. airplane litter research 
wag: confined solely to, imitative processes, There was still 
- full: opportunity for originality in developing | those features 
.of the airplane litter which. were. unique to its. ctype. It was 
». Samply that. the research work which was ‘conducted. in these 
latter: years as of a more.highly specialized character than 
-.it.had, been in: the past. Energies were now focussed on a 


_ single task; tho careful’ exploration 6f all aspccts of the 


folding-principlc, from tho scectionalizing of side poles to 
the Bsa ceca of. hinge i hee de ee 


aig “The rosults. of. this unusual concentration of 
effort: were,- as we shall, scc,. impressive. Not only was a 
folding aluminum litter developed: which was a marked improve- 
ment over, the 1935 model,..but in 1943 a double-folding, lami- 


-. nated wood littor was ‘produced, which: is still ‘considered to 


be the. most satisfactory folding. type litter in use by the 
Medical Department. 12 ‘Thus, while it is true that the most 
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dramatic airplane litter developments occurred in 1935, the 

_ years that followed were in no. sense barren.ones. ‘The achieve- 

_ ments of this latter period even compare favorably with those 
realized from:1935 to 1943 in straight pole litter research. 


‘tude Ghendetiegs ‘as we “hive: seen, “tha, fetal litter: was 
much more suitable for Air Corps use than the Stokes Navy 
litter, it..still possessed a number of definite disadvantages. 
Attention has. already been called ‘to the structural weaknesses 
of the litter and to its intricate design and ‘consequent high 
cost.of manufacture ,13- There. were,.in-addition, other defi- 
. ¢iencies which proved: to be’ equally. troublesome; For example, 
_. the Metal litter weighed 19-}. pounds. and,-even though it could 
be nested, ‘was still an extremely bulky. atem. In terms of air- 
_ plane: capacity. this excessive weight, and. bulk meant: that only 
a comparakieely: small payload could: be, accommodated. | 


.yBurthermere, because. Of: the erwpiletas assieinilarity 
between ‘the iietal and Ash’ Pole litters, no interchangeability 
of parts was possible. This not only posed difficult main- 
tenance problems but also threatened the smooth functioning 
of the system of property exchange. Either a patient evacu+ 
ation by air would have tobe transferred to a straight pole 
litter to be further evacuated through ground force facili- 
ties, or special arrangements would. have-to be made for the 
return of the airplane litter to air foree installations. 
Finally, the Metal-litter was not’ easy ‘to -hand-carry. ‘This, 
of course, made it awkward to use in Air Corps disponsarics 
and aid Gheyaens ‘to Bay nothing of ground EoBce: installations. 


| “These disadvantages. of the Metal. ‘Tater became all 
the more glaring as the conditions, which had.originally neces- 
sitated. the use of such a litter for airplane evacuation 
gradually disappeared.- For ‘example, ono.of the chicf advan= 
tages of the Metal litter had been that it made possible the 
transporting of a casualty in-almost, any position,. including 
the vertical./4 This. feature, however, became increasingly 
less important as airport facilities expanded and horizontal | 
loading and unloading of casudltics became more and-more ‘the 
standard practice. Similarly, the additional protection 
afforded by the Metal littor during actual air transit dimin- 
ished in importance as, with the increase. in size and weight 
of military aircraft, riding quality, of etude planer; was 
steadily anpovads ARS Beas rene sd , 
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In short, by 1932 the time was ripe for a reinvesti- 
gation of the whole problem of airplane litter construction 
and design. More specifically, with research and development 
activity. no. longer Limited by military requirements to the 
basket. type of litter, it was now possible to consider the 
feasibility of adapting the straight pole litter to airplane 
use. Unfortunately, the Ash/Pole litter,. because of its ! 
extreme weight and bulk, offered little promisé. vHowever, as... 
we have Already seen in the previous chapter, several | pein Stina.) 
prior to 1932, a research-project had been established to” 
develop a new straight pole litter to replace the outmoded 
Ash Pole model 22°. Moreover, by 1932 this’ project had been 
virtually . completéd’ ‘and, except, for minor changes, a new 
ly ce hnatamoneane Litter was ee eee eee 6 

a m iHath the: ‘appeairelace “of this. promising “alternative, 
thé Medical Department decided to launch its attempt at cone 
version from the. basket ‘type of airplane litter, » In January, 
' 1932, Development. Ck; -7 was formally ‘initiated to © 
explore e the popeibilities of adapting the new straight’ pole - 
aluminum litter , for Air ‘Corps use? The ‘experimentation . . 
that followed was highly. productive. “By” 1935. ‘a folding: 
aluminum litter had béen developed which was destined to — 
serve asa model for aere er. anne Fesoarch for more ‘then 
8 anennet Pe . pT . 


oe ee the Folding Aluminum’ Litter, 


cae ~The folding aluminum: ‘Latter’ teed Pigs. 10) was the 
first of ‘the airplane litters to‘evolve as ‘4 direct. by. 

product ‘of straight pole litter research. ‘Developed by the 
. Medical Department ‘Equipment Laboratory in 1935,. the new 


design was patterned in many, respects on the ‘specifications 


of the straight aluminum litter. The. folding: model measured 
.90 inches in over-all Length, ‘was 22-7/8 inches wide, and 
weighed: only 15-3/k pounds. The’ aluminum alloy side poles 
were 1.54 inches in outside diamoter, and were 77 inches long. 
Pole handles consisted of standard wooden ‘inserts, 6-1/2 
inches: in length. The. stirrups, which were ‘held-stationary 
to the poles hy “4 bolts, wete 4-1/2.inches high, 4 inches 
wide, and had. bearing: surfaces which were’ 1-1/2 by 3-1/2 
inches, In the upper. part of éach stirrup tas a square 

box or housing ‘into’ which one end of the spreader bar was 
fitted.” The spreader bars were equipped with the standard 
hinge, caged were are downward to sect eae contour’. 


Si se “the. — tinique feature of tHe new: airplane litter 
- was that it had been designed to pull apart longitudinally. 
Each side pole was divided into two, sections -which were held 
together. at the center by a slip joint, The female half of 
the pole measured 46. inches | nn the. handle insert), 


, 
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while the male half was 44 inches long with a 2+3/16 inch 


~ insert. The slip-on canvas, forming the bed of the litter, 


was held ‘in place by the 4: stirrup bolts. At the center, 
the canvas had’: cut-outs, bound with tape. In folding the 


ae ‘Litter, | the stationary stirrups protruded outward on each 
i..: Oey. increasing the lateral width of the collapsed litter 
oby.-4-1/2. itches, Iven-so, the litter could be folded into 


a pakinee measuring: Abr /hs by va iby 3-374 inches.1* 


“" After’ Kaviiig successfully withstood ookenediee: 
field testing, the ‘ew: aluminum litter was next subjected 
to a series of engineering tests. ‘The results of these 
were equally favorable. Loaded at the center with a 175- 
pound patient, the litter bowed only 5/16 of an inch. 
Under a 34,0=pound load, similarly placed, deflection 
amounted to only 12/16 of an inch. Finally, loaded with 
a 175=pound patient, on old canvas, it was found that the 
litter still provided sufficient clearance: between the 
patient and the ground.1? At the conclusion of these tests, 
. standardization.of the folding aluminum litter was recom- 
. mended by the Equipment Laboratory and on 23 liarch 1937, 
_ the new litter was formally. added to the: Medical; Supply 
. \. Catalog as a standard item,20 ‘Procurement was initiated 

. 13 May 1937: and was: pig ander the peseccer x Saseasy 
cations until- be pemeey pivoys ys ; 


| As is appar iit | igvon, the devortptiion which: has 
prea the new folding aluminum litter was’ not, strictly 
speaking, ‘a folding: litter at. all. The two’ ‘Sodtabins! of its 


. . Side poles did ‘not ‘swing on a hinge but were simply tele- 


scoped in such a way that they. could be pulled ‘apart at the 
center, thus allowing the litter to be collapsed. into nearly the 
Same cubic space as if it had been folded’ on the long axis. 

. This arrangement had certain disadvantages. It was subse- 
quently found, as wo’ shall- sec shortly, that the slip joint 
tended’ to become clogged when. used extensively in mud, 

gravel, ‘or dirt. Moreover, in order to fold or unfo1d the 
litter, it was nodessary cach time: to connector disconnect 

the pole sections. This was not only an awkward operation, 


.. .but.one that required the efforts of two men. One other 


disadvantage: of the new Litter. was its stationary ‘stirrup 
.. assembly. Since:the stirrups were bolted in fixed position 
_ to. the poles they ee outside the canvas eover when 
_ tho litter was' folded. : This: left the’ stirrups: relatively 
unprotected, and also: anercased the | cubic ps. ao — to 


» store ‘the “collapsed. sear tak 


The: wavenibaisce of the new teieivie 3 dwt nui litter 
.,over the old lictal litter, however, were both numerous and 
decisive, .To begin. with, since the aluminum side poles were 


* ~ Goristructed of straight tubing of a single dimension, instcad 


of different-sized tubing with many bends and’welded joints, 
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the new model was much easier to. manufacture; and had a lower 
production cost. : Secondly, because of..the high interchange- 
ability of parts between the straight and folding aluminum 
litters, problems of maintenance and property, exchange were 
greatly simplified. Thirdly, the new litter weighed only 
15-3/4 pounds as against 19-3/4.pounds for the Metal litter. 
In terms of airplane payload, this was a consideration of the 
first importance. Fourthly, the folding. litter. “occupied much 
less space when collapsed, and thus could be stored in air — 
ambulances and other.-planes in much greater quantity then the 
Metal litter, Finally, since the new-.airplane.litter..could 
be as easily hand-carried as the. straight pole. litter, it. 
could be used without difficulty at,any point.in the. chain of | 
evacuation and, by the same token,.was. entirely. suitable for, i 
ground use — Air ey Sieqenpeaia ended ete bione: 


* The ran Portable Litter. 


While the 1935. gee allie Litter’ was the a folding 
model hich was, standardized during this first phase, eo 
Development Project, F-7, four other folding litters were | 
submitted to the Medical Department during this period which 
merit at least brief-consideration.. . The first of. these, the .. 
Gran Portable Litter, is of interest here because it .repre-.. 
sented an entirely new type of folding litter design. The 
rejection of this model, however, led to a.lengthy and timee 
consuming ‘controversy: between the inventor.of, the new litter, . 
Docter Albert G. Gran, and the Medical. Department. Ina... 
later section we will, have: occasion to examine this. rather 
tempestuous controversy in some detail, as it. involved. *: 
certain: policy questions. ripe abfpoting, the conduct. of 
Meda —— research,’ het a 


+ 


hise: On 29° Maal 1939, Seto Gran Hence te his 

portable litter. ‘before a group of officers. of The. Surgeon .. 
General's Office and, on the following day, gave a similar 
denonstration for, mombers, of the Medical Department Board . 

at Carlisle Barracks, Ponnsylvania.<3. It was decided that. . 

the possibilitics of. the litter were such as. to.. PUBDELY- 0. pr 
thorough test, to determine its practicability and, in accord-_ 
ance with this, the inventor agreed.to,.make and deliver with- . 
out cost. to -the Government. two sample. litters. for. laboratory. 
and field. testing.-4., Upon receipt, the new Litters were’. 
service tested by..the 1st Medical, Rogimont at Carlisle Bar- 
racks, Pennsylvania, both individually: and in- comparison . 
with the pee standard aluminum pole litters, folding and 
straight.*9 ..Qn 24 July 1939, the Medical Department Board 
rendered. its formal: report, on the test results.*! 4 


‘The. Gran: litter: was 1 Viemsbnts et spear sonpinind oh Can 
four picces of iron tubing, held: together. by: four slip joints,. . 
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and so constructed as to form a double incline sloping toward 
the center, Slip-on canvas covered each incline, and was. 
fastened at the bottom with 2-inch straps fitted with buckles. 
Iron foot rests were welded at the bottom of the incline. 
Handles of aluminum were provided, which were ridged longi- — 
tudinally and moved inward, . toward the center. They sloped _ 
downward and were only 17 inches a apart. The: eectguntek haw a 
total of eight different weldings.©? Wie ; 


In summarizing its findings, the Medical ae cae 
Board listed the following advantages and eaiamsagess 


Advantages: . Without. the foot rests ‘eat? 
handles, and for certain types of cases, this . 
litter can be used to great advantage, esGe, 
up and down steep, narrow, winding a . 
loading patients on. tt les ayer rage 
and nl tomate Pi ; 


ied avn diel 3: Are many for use in’ the a. 
military service. Its: "V" shape: precludes: 
its use for shocked patients as” well as. for. 
fractures of: the legs. 

Its weldings are expensive; cannot: be. 
repaired in the field, and. the litter is” 
patented, a 
Due to the sag, the patient sits on 
the cold damp ground. or on the bottom eae 
an ambulance. 

It can be ¥euaet ‘hat in the HSweON: 
berths of the field ambulance and ee. “ 
considerable effort to dress. : 

The handles: are made of metal. hedivhly 
ridged, therefore are hard on the hands, 
causing blisters, and in very hot or cold 
weather will be uncomfortable. They slant — 
downward, are hard to hold, and the slings - 
will inevitably work back against Hee 
bearers' hands. Being only seventeen (17) 
inches apart, the handles are too close ~. 
for use by a two man litter squad. The 
handles hit the bearers' hips, and ‘there 
is not sufficicnt room for his medical : 
pouches. ‘Since. the handles are hinged 
inward only, the loaded. Litter’ increases: 
this inward motione-which inctreascs mark=: 
edly the bearer's burden by igo heigl a. 
tak ‘Sohe Fans gripe: 


‘The ‘Litter is very floxible, - ane iad: 
to its shape (double incline or "V" stiape) 
there is a decided drag or downward pull 


on the leading bearer. 
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Altogether sie ideo. loaded is a most 
burdensome, onghatie Produsiag method of litter 
bearing.°8. weetetes’ a. 

In: eg ety ithe Medical ‘Department Board recom= 
me ded that the Gran: litter be rejected for use in the mili- 
tgry service, and this, recommendation. was. concurred in by 

gher Canning 29 


D. The Sohwiohtenberg | in Ae 

Oat) 6 May 1939, the. sueasen. gt Weight Field, Dayton, 
Ohio, forwarded to the Surgeon: General's ‘Office a folding 
steel litter which had been designed and. constructed by 
Captain A. Hs Schwichtenberg of the Station. Dispensary at 
Wright Field. It was stated in the . accompanying communica- 
tion that the litter, which had been built in the officer's 
spare. time, had wmdergone preliminary service tests and 
appeared to be superior. in all. respects | to the. standard type 
litters. then available.°0.. After: inspection. ‘by The Surgeon 
General's Office, the new litter was sent to. Carlisle Barracks 
where, from:2.June-to.20 June 1939, it was, subjected to a 
thorough field test by the 1st Medical Regiment. 51 On 24 
June 1939, a formal report of test SAREE was made by the 
Medical ts ehinibin Board. oF 

The poles of ing Schwichtenberg. litter were con-~ 

structed of tubular. steel, 1.25 inches in. diameter. The 
slip-on canvas cover was 4 one-piece fabric, and was designed 
with leather bound cut-outs for-.each OL, the four stirrups. 
The cover was supported. underneath by... two. web straps running 
diagonally, like -an elongated "X", from one stirrup to the 
opposite stirrup,at.:the other end. The stirrups were flat 
iron, staggered to allow fox... folding ‘of the side ‘poles, and 
each end: was fastened to :the steel tubes, One end was held 
in a t-inch 8 La “the other Ke a. -bolt, welded. to the pole. 


The micadae. nana were: castings ‘and were fastened 
to the ‘ae poles -by: the. same welded bolts as were the 
stirrups. They curved downward to allow for canvas stretch- 
ing, and folded. in. opposite directions. to avoid overlapping. 
The handles ofthe: poles were. covered with: synthetic rubber 
which had: been cemented on with neoprene cement. With this 
extra covering, the handles..were: 1.6 inches in, diameter. 
Instead ofa slip joint to hold the two. sections in each 
pole together, the litter was. equipped with: hinges which 
were welded to the center of the poles. Folded, the litter 
formed a ec.88 ne 48 x 6.x 7 inches we eens only 
15.5 iclugieiti 
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The Schwichtenberg litter, as. the. final report of 
the Medical Department Board indicated, offered several ad- 
vantages over the standard folding aluminum litter. It could 
be folded and unfolded easily by one man, whereas the standard 
litter required more effort and, in some instarices, additional 
assistance. Since the stirrups. and spreader bars folded in- 
ward, the steel litter made a smoother, more compact iheomnggela 
which was casier to handle than the. folded | @luminum model. 
Furthermore, the hinges of the new. litter. worked | ssatisfac- 
torily in mud, cinders, and dirt, while the slip joint of the’ 
aluminum litter tended to: haan clogged. 


In the view of ers Medical Department Board, how- 
ever, the advantages of the new steel litter were over- 
balanced by its disadvantages. To. begin with, the litter 
had fourteen weldings which were not, only. expensive, but 
could not be repaired in the field. . Likewise, ‘the ten 
leather bindings were’expensive and increased production 
costs. The "X" shaped web support under the canvas appeared 
to serve no useful purpose, and-it was ‘possible for these 
exposed loops to catch on dther equipment. or on. brush’ or 
foliage. Unless handled very carefully, the sharp flange 
edges of the hinges cut the canvas and, in ‘ony case, were a 
potential danger to litter bearers, © 


The stirrups, which were adi teracell farrower then . 
the standard stirrup, had a tendency to sink into, the ground, 
thus leaving no clearance for. the patient... Moreover, due to 
their lack of a broad. and rounded bearing surface, the ‘stirrups 
had cut into the linoleum covering the floor of the timbulance: ’ 
The spreader bars’ hung down lower than standard bars, and = 
were bolted to the stirrups instead of being in a bearing 
Consequently, they tended to spread at the bottom, thus” 
placing an increased ‘strain on .the entire assombly, The: 
handles of the litter were too large to permit a ‘firm grip - 
under a normal casualty load, and. the. synthetic rubber cover= - 
ing blistered the~bearers' hands,» rubbed off, and} ett was?" 
felt, would wear iia and. saghnrgane crack. with age when « 
stored. aa: . a 


Although, as a reuntt of tile recommendations of the | 
Medical Department Board, the Schwichtenberg litter was finally 
rejected, the inventor had nevertheless introduced certain sn Nd 
innovations in folding litter design. which were destined to 
be of long range importance. The first of these was the 
folding stirrup, which, in contrast to the ‘stations ry. type, 
could be rotated inward when the litter was folded. Because 
of this folding feature, the litter could. be collapsed into 
& more compact and easily handled bundle and, at the. same 
time, the stirrups themséelves*were better. protected since 
they did not protrude outside the package. af 
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i _. Een more important was the development of a folding 
hinge as @ substitute for the slip joint of the standard 
aluminum model. Not only had the new hinge proved to be less 
_ subject to clogging than the slip joint assembly, but, as the 

Medical Department Board pointed out, it greatly simplified 
the task of folding and unfolding the litter. In order, to 
fold the standard litter, virtual disassembly of the side 
poles. was necessary. ‘Conversely, preparing the collapsed 
‘litter for service involved the equally awkward and time- 
consuming task of” connecting the four separated polé sections. 
With hinged instead of detachable sections, both of: these 
operations were much easier to perform, and, under favorable 

conditions’, required’ tine use of unag a single bearer. 


* Neither ieihataeive! (hnpwadkiasysbowonse was to 
“be immediately adopted. In fact, as we shall see presently, 
even their eventual incorporation into: Medical ‘Department 

‘specifications: was accomplished only after the host extended 


discussion.’ | Ironically, the most vigorous opposition came 


from: the Medical ‘Department: Equipment: Laboratory; the very 


“ agency which had been the first to call attention to the 


possibilities oa horn: the: Folding stirrup and the ‘Folding 
hinge.” . 


The Gold Medal Foldin Litter. 


The experimental importance: of the Gran and Schwichten- 
berg litters was not confined to the’ interesting ‘variations in 
folding litter design which they represented.’ Equally signifi- 
_ cant were the materials which had been used in the construction 
of these new models. In the Gran litter” iron tubing had been 
used instead of aluminum in the construction of’ the side poles, 
whereas in the Schwichtenberg model tubular steel had been 
employed. Wid Le’, under field testing, neither metal proved 
to be the equal of aluminum, this in itself was a sufficiently 
important discovery to indicate the practical value of the 
' comparative examination. ‘Now the Medical Department Equip- 
ment Laboratory was to have an opportunity to consider the 
suitability of an entirely different substance as a possible 
substitute for aluminum. Like the straight pole litter of 
1916, the Gold Medal folding litter had’ sido poles which were 
constructed of solid Heresgny: grein ash weed: (eo % 


“This new folding tsar; whith ied been de evehopo’ 
by the Gold Medal Folding Furniture Company of Racine, Wis- 
consin, was submitted to the Equipment Laboratory: in'September, | 
1939.4 38. Its rectangular ash poles were 90 inches long, and 
were l-~ 1/2: ‘by 1- 3/4 inches in-width and thickness. Sach side 
pole ‘foldéd at the center on hinges which were. riveted from 
the underneath side of the separate pole sections to: over- 
hanging channels on top. Small pins were driven through the 
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flanges ah ‘the channels and through each of -the pole sections 

about 5/8 inches from the top of the ‘pole. & small chain was 
fastened to the two pins protruding on each side, these chains Be 
stretching taut when the poles were unfolded for casualty <u segs ~ 
carry, thus holding the litter open. The canvas ‘cover, which 


had a bound cuteout around each hinge, | was attached by ee 
to the outer side of Sach pole. a Se ‘eee 


“8 


The spreader bars were’ Sepa guine ; tuetend ee Reteget oe. 
curved ‘downward as inthe aluminum model; and were fastened ~ 
to the side poles by. rivets which also held the stirrups-in:— 
place. As in the case of the Schwic hhtenbérg litter, the 
stirrups, which were 2- 1/2 inches high and had bearing sur- 
faces measuring l- 3/8 by 3 inches, rotated inward when the 
litter was folded. This decreased lateral width of the 
collapsed litter considerably, so that the.Gold. Medal- litter, 
when folded, measured 48-5/8 by 7 by 3-1/2 inches. Due to 
their folding ‘feature, . however, the stirrups: had nod box con- 
nection with the spreader’ bars, end thus had a tendency: to oi 
weakness and .interrial rotation under the norme tl casualty load. a 
Over-all. weight of the new litter was 21 pounds ‘as against 7 aus 
15- 3/4. pounds for the. Standard aluminum model, 36... 


: “The ‘Tatter® Was ‘subjécted “to routine engineering: 
tests “with the following’ results, Under ‘a ‘175-pound patient — 
load, .plaged at. the center of the litter, a mid-point dé- 
flection of 15/16 of ‘eninch was recorded. Under at patient are 
load of 340 pounds, similarly placed, center defléction ~*~“ : 
amounted to 1-1/16 of an inch. Due to the shortness of the 
stirrups and. to the’ new’ unstrétched canvas with* Which ‘ ee 
litter was ;.8 ‘quipped, insufficient cléarance WAS Bi ghee eS 
: between the bed’ of the litter and ‘thé ground. Loaded with ee 
| 175-pound patient, the litter allowed the ps wanes: ‘buttocks © 
4 to rest on the ary ground. It was felt that, had the test . 
a been performed in soft “ground or mud, the patient pda have fas 
been even nore, exposed, to’ cold end dampness .57 : 
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. After field testing, the Laboratory listed ‘two- ‘ad- 
vantages of the. Gold Motal folding’ litter over ‘the | standard. 
aluminum model: oh). the new litter made a more’ compaét * 

4 bundle when folded,*(2) the ‘poles were made of’ 4sh wood which 
was not a critical’ item. | Or the other’ side of the ledger, 

: the disadvantages noted were numerous. ‘The’ new ‘Litter was 
5-1/4 pounds hesvier than the standard: model, “the five’ holes 
é. 
: 


eA 


drilled in the center of each, ‘side pote’ ‘Lendod ‘to’ weaken the 
litter where tic’ weight. was prohtest,, the: stirrups were too 
- short to afford eleare anéé above ‘the grourid ‘for* the patient, 
- and the straight spreader bars were ‘ungomfortab le’ ‘since “they 
did not fit the contours of the patient's’ Body “as iv rés ted 
on the. jitter. . ie 
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Major criticism was focussed on the hinge and stir- 
rup arrangements. It was found that the canvas cover and the 
chains and pins that served to hold the litter straight 
tended to catch in the hinges and under the channels. This 
not only interfered with opening the litter but, unless con- 
siderable care was taken, caused tears in the canvas. As for 
the stirrups, since they rotated with the movement of the 
spreader bar in opening, closing, and folding the litter, it~ 
was felt that their rotation would cause wearing and eventu- 
ally weakness in the poles near their ends, It was concluded 
by the Laboratory that the Gold Medal folding litter in no 
way met the requirements of the military service as well as 
the standard folding aluminum litter, 
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F, Zimmer Foldin ing Litter. 


On: 3 Ket. 1940, The Surgeon General's Office in- 
formed the Commandant: at: the Medical Field Service School, 
Carlisle Barracks, Pennsylvania that a representative of the. 
Zimmer Manufacturing Company of Warsaw, Indiana would soon 


deliver to the Equipment Laboratory a modification of the Army's 


standard folding.aluminum litter, It was requested that the 


new litter be subjected to a full field test and that a formal 


report be rendered covering test. results 79 Two days later, 
the new litter was received by. the Laboratory at Carlisle, 
inspécted, and then turned over to the 1st Medical Regiment 
for extensive testing. 


. month later, - in a follow-up coluaniniobat tei pone 


The Surgeon General's. Office, there appeared the first official 


indication that the Army's standard folding aluminum litter 
Was not holding up .as enh as had been expected. 


‘This ile ce 8 April 1940 requested an 
extcnsive field test of a modification of our fold- 
ing aluminum litter as manufactured by the Zimmer 
Mfg. Co. 

: There. is now under process a purchase of 750 
folding litters. Our New York General Depot re- 
ports that the standard aluminum folding litter 
now used at that depot for a sample and demonstra- 

‘ ‘tion item has not stood up as it should. The 
personnel at that depot believe we should not pur- 
chase more of the. present type. 

It is desired that a.-preliminary report on 
the subject-item be. forwarded to this office, in 
order that a decision. may be made vroferable | ‘pur- 
chase of this Atom.Ad 


Ts view of ike fact that the — folding alumi- 
num litter (1935 model) was no longer regarded as satisfactory 
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by Army purchasing officials, the Supply Division: was instructed 
by The Surgeon General's Sh to th ns espa no: new ‘lots for: the pbs 
time being. : ; PEVReRp CPR: EN Ered tes Sd Roe 


, 


The present stendard folding (telescoping) alumi- | 


num litter has not proved entirely sdtisfactony. For. ie: 
example, folding or opening it when thé’ canvas isi wet. — Se 
is extremely difficult and may’ be impossible. Further, aN 
the actual necessity for a folding type litter is very =e 
limited, and in fact it can nearly always, if not in E 


pel all cases, ‘be replaced by the standard litter. 
, _' * “For these reasons it is believed by the Plannirig 


“and. Training Division to be inadvisable to purchase — ae 
_Bny new lots of folding litters Sacsnejesiony for the. — “ 
‘time ‘being: = . a ae 
er the ‘folding litter now Belin fostéa ee bearer 2 : 


k 


~ “Carlisle: Barracks “arts to ee unsatisfactory it wih 
i = Ag be ‘adopted. 4¢- 7 : 


‘Tt will be recalled that, because of its heavy: hae 
ings, ‘the original straight aluminum litter had not been pro- 
cured in great quantity. 3° Because of this short supply, to- 
gether: ‘with the fact that the extruded aluminum undercarriage 
had not yet ‘been perfected, ‘if a’ ‘straight pole’ litter. were’ to 
be ‘substituted ‘for the folding pole: mcdel: it. would have. to be 
the old Ash. Pole litter of 1916. This” inforra tion was conveyed 
to the Air Corps on 1o June 1940 by the reenety cpeesbareoie: of” 
the Surgeon General's ‘Office. ~ ~< or ete 
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Your: siteteion: is‘invited to basic memorandum 
which’ cancels present ag vossgated of: a Tem sieges 
. “ing. aluiiinum litter). 
| ge dee Sige folding: litter is-a ceinpotientt? bP Oke eganh - 
CB ot splint set, and since our stock is now depleted, it 
will’ be necessary to substitute a weoden’ pole-litter © 
“pending: bie rae by Che alia ahi a ‘satisfactory 
ee atc. 
“Your: er referable this substitution is * 
_ Tequested.’ > Saeed ati So ee 


. Bt thems On 19° June 1940, ‘the Chief of the Medical pivaei on 
of the ‘Air Patt opitoe' to beige above communication as foblows : 


: Tt. -is: donetaered extremely necessary that the: ee 
a ‘ir Corps be‘ furnished a: folding litter, because: of. 
-_ the difficulties involved in transportation. The. - 
4 litter in question has, as far as known been extremely 
; satisfactory in -all- Air Corps’ maneuvers‘, etc. on 

‘<< which it has beer used." If ‘the’ litter;: for ‘reasons: 
~“ “unknown*‘to the uidohobigndd is’ nov ‘considered 
“Sesto satisfactory, ‘it is requested that immediate steps . 
“*! “be takén toward the: development of <a. ‘Suitable fold- 
ing litter for use in the Air Corps:.49 SS 
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In view of this recommendation by the agency which 
was the principal user of the folding litter, it was decided 
by the Medical Department to continue procurement of the 
standard folding aluminum litter, pending the development of 
a more generally satisfactory model.*° ' The controversy wes, 
nerefore, temporarily ended, but, as we shall see in a later 
section, two years later the Air Corps was to reverse its 
stand ‘regarding the ‘suitability of the slip au and mite \tion- 
ary sp type of folding. litter. eee 


| ‘isasts Ley tests had been eoine Siroatd on Gis Zimmer 
modification of the standard folding litter, and‘on 1 July 1940, 
the Medical Department Board submitted its formal report on the 
new litter to The Surgeon General's Office.*8 The Zimmer 
litter's most. important feature was its unique hinge arrange- 
ment for folding the side poles. In other respects, it 
closely resembled the standard Army design. The new hinge 
. consisted. of three main parts: (1) the pole sections them- 
selves, which were, the regular aluminum’ ‘ubing, 1.54 inches 
in, outside diameter, and 0.109 inches in wall thickness ;. (2) 
two:. short pieces. of solid aluminum whic ch fit inside the pole 
sections. near their point of juncture, and ‘the ends of which 
contained a milled Slot designed to receive a hinge link; 
(3).a hinge link, 1- 1/4 inches wide, 1/2- -inch thick, and 
about 3 inches. long, which fit into the milled slot to which 
it was fastened by 3/8- inch pins, one for each pole section. 
The pole sections could, therefore, be revolved (fcelded) on. 
this hinge link through a 18Q- ee arc. 


In preparing ‘the litter for“ ‘service; however, it 
was necessary to unfold the poles and then give them a ‘one- 
quarter turn before opening the spreader bars —-in order to 
place the flat side of the link hinge parallel to the ground 
so that it. could best support. the weight of the loaded litter. 
This feature proved, under test, td be the- ‘most serious draw- 
back to the new litter. .If the spreader bars were: accidentally 
opened before giving the quartér-turn to the side pole, the 
litter was likely to collapse. This, in fact, occurred during 
the field test, although the litter was being handled by ex- 
perienced personnel. The broken spreader bar was replaced by 
a forged steel one, and the litter was packed’ on a truck for 
shipment to: Texas where the lst Medical, Regiment was to hold 
maneuvers. - Though.,. according to the Regiment's Commanding 
Officer, the litter had been most carefully packed, on arrival 
-both. braces were found to be broken and further ee we 
impossible. 


The LPtte rr Was returned to the Equipment Laboratory, 
where. two new spreader bars were made, and the Zimmer litter 
was once more. subjected to careful study an ud laboratory test- 
ing. As a result-of this examination and the field experience 
described above, the Medical Department Board submitted its 
formal’ findings as follows: 
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a. The subject litter is complicated in con- 
‘struction and, therefore, expensive to build. 
: ‘b. Certain parts are too fragile and too 
- eee Ty damaged for field use, or parts may be lost. 
a Yor example, the limiting pins and spreader bars. 
ae * ‘Mud, ‘sind, show or ice in the hinge, the _ 
stirrup | ‘sleeves, or in slots for the limiting pins . 
Seas ost ‘probability would seriously interfere with 
~ LORS eens of the litter. at times... 
eines ee “Tf the litter is not properly opened and 
“3 made cna for extending the spreader. bars (that 
‘is, the quarter- -turn of the poles so as.to place 
‘the limiting pins in the exact position), one 
‘ polé'is apt to collapse with the patient on.it. 
‘This is particularly true when the canyas has 
'ostrétched. To’ open properly this litter for 
patient’ bearing would be difficult. under battle — 
‘conditions especially at nt Ene even with trained 
eyes yee 
ee ee The subject litter is more ‘then es (2) 
cnet stheteae nédvic# than the present folding. litter. 
vit ssf. Its only advantage over the present. 
folding: Litter is that it can be ‘opened and 
closed by one person provided it is in good 
4 working condition and ” none of its parts stick,. 
a Bema or are caked with mud , snow or ice.#9 


The Medical ‘Department Board, iaseteue. eocmeenied 
“the: rejection ‘of the Zimmer folding ‘litter, and this recommen- 
dation was Seppe ted « 10 duly 1940, by . The Pereenes General's 
} OF fice sP® e“ ao 


':G.. Summary of Development Phase. I. rae Oy ae Le 


Beginning in 1932, the Medical, Department turned its 
“attention to the: development of 2 satisfactory. subtitute for 
the ‘Metal litter which had been in use by: the Air. Corps since 
-the termination of World War = but had,now become. largely: un- 
suitablé for that service's needs. ‘Taking as its model the 
recently: ‘developed straight pole aluminum litter,,. ‘the Medical 
Department: ‘Equipment Laboratory produced before the. close of 
~1935'a new. folding type of airplane litter. which was subse- 
-quently. ‘approved both by’ the ‘Medical Department and the.Air 
Corps..' This “litter, which was ‘equipped with standard . 
duraluminum poles and cast aluminum undercarriage, had one 
outstanding new features Its side poles had been section- . 
alized and attached ‘at the center by means. of -slip joints, 
so “that: the litter could be collapsed into. Be Pp rennee® bundle 
salieatca: ata 1380 cubic inches. floes ; ss 

While the new folding siongune litter became a 
standard catalog item in 1937, the Equipment Laboratory 
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continued to seek ways in which the model could be improved. 
First of all, careful examination was made of. various materials 
other than aluminum which could be used in the construction 
of the side poles. Iron tubing, tubular steel, and straight 
grain ash wood were tested sucessively, and, while none of 
these materials proved to be the equal of aluminum, valuable 
information was gained regarding their differing physical 
properties and their actual performance under field condi- 
tions. Secondly, a wide variety of stirrup assemblies, de- 
signed to replace the stationary stirrup ofthe standard 
litter, was inspected and: tested. extensively in the field. 
It was found that a rotating stirrup decreased the lateral 
width of the litter when folded,::thus reducing the cubic 
space required for storage and shipment. ~The problem which 
remained was to develop.a folding stirrup which did not also 
rotate inward under a full. casualty load and which ‘did not 
tend to weaken the side poles at the point of.juncture. 


i 


“Finally, ‘a comprehensive investigation was made of 
a number of possible alternatives to the slip “joint arrange- 
ment of the standard folding litter. Weélded hinges, riveted 
hinges with chain reinforcements, and link hinges were all 
subjected.to complete laboratory and field tests. Of these 
various alternate devices, the link hinge. appeared to be the 
most promising. In its present form, however, this hinge was 
still unsatisfactory.. In‘order to bring:the metal link into 
proper position to support the full weight of the casualty, | 
it‘was necessary-to give the side poles a.one+quarter turn. | 
before opening the spreader bars. This procedure was not 
only awkward but, unless it was followed exactly, the litter 
could be seriously damaged and might collapse under the patient. 
Consequently, additional rescarch was required. before, the 
link hinge could be accepted as a substitute for the slip 
joint type of connection. ieghiee itd yee. 


By the middle of 1940, a new element of urgency had 
-entered the picture. -As a result of criticism by the New 
York General Depot andthe Planning and Training Division of 
. The Surgeon. General's. Office,. procurement of the standard 
folding aluminum litter was suspended. While, upon the in- 
Sistence of the Medical Division of the Air Corps, authority 
to. purchase this item was. soon restoréd, the Medical Depart- 
ment made it clear that the:restoration would only be tempo- 
rary—"pending! the development of a more perfect folding ~. 
litter."51 It:was, therefore, encumbent upon research and 
development personnel to produce either an entirely new type 
of airplane litter or’a satisfactory. modification of the: 
standard folding model as quickly: as possible... Accordingly; 
the Medical Department provided for formal continuance of 
Development Project, F-7 during. the: Fiscal Year, 194152 


. 
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III, Development Phase ©) (the Folding | Wood . Litter). 


oA Introduction. 


Now that the historical background ofthis project " 
has been traced, we are in a position to consider in some-.. 
what greater detail the current developments with which this 
study is chiefly concerned. The account Which has just :pre- 
ceded, however, affords a convefitent yardstick by which ‘the. 
‘folding litter developments which occurred after I July 1940, 
“can be. measured. “With the earlier information in mind, it is 
now possible to determine to what extent World “ar II P omeneeh 
in this ficld was mainly a logical:extension of prior experi- 
mentation, and in what respects it represented totally new 
departures. es 


we a . Before. beginning. our.. examination , of this second 
soba, of. ‘Medical: Department. research, attention should be 
‘edlled to the rather. remarkable cycle through which cnecr 
» folding: litter passed during . these Jater. years. Prior to iio 
1940,:it:will-:be:remembered.,: . the.. folding litter. had becn an_ 
almost exclusively Air: Corps. item... -It had been a component 
-of. crash splint sets and had been cused extensively in air — 
she, ~evacuation in place of.the 1921 Motal, litter, but its use| 
by. ground: force .troops;had bven.ne gligible. - Before the, close 
3 of: :1940, however, the folding litter was being viewed ee 
having: somewhat..wider. possibilities... This. first mild oiien 
“ing ef scope.is suggested in. the Medical Department's research 
~ prospectus: for. the. Fiscal. Year, 1941, where ‘the aims a estas 
- Reve lopment Project F-7 were set. forth as follows: °* 


ba Fo pe euiae. an. ee folding litter, for use 
a dn. cease military. patients,,. which, when not 
occupied, may be folded for more advantageous’ and 
2 economical, carriare under . certain conditions, such 
‘as. in' airplanes. or-on pack. animals, or in: other 
places. requiring shorter . Length: than the- standard . 
90" litter 53 epee 


“By the: early part of -1942,° marked. changes in mili- 
tary Niece had occurred which. soon opened the way for new 
uses of the folding litter which ‘had: ‘been scarcely dreamed 
of a few years before, . In its: Monthly Progress Report for 
February, 1942, the ‘Medical: Department: ‘Equipment’ Sereen tory 
listed ‘its: Surrent objettives!! ‘as: san Leis 


Work: has beén’ inftiatea “iyi an effort to en 

““wellop a folding - ‘litter déSigned: to provide more _— 

compact foldine features and ‘lighter weight. - 

This" ‘Litter is: being designéd primarily for use 

with parachute ‘troops, air-borne : ‘infantry, moun- 

sp ‘troops’, and other spécialized units -of the 
fedical Department of the Us. 2 Arty 04 
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ear 
In short, what had Bap EUG? Eat Mets ened as an airplan 
litter, a-practically single-function item, had now oe a 
special all-purpose litter, used extensively by ground force 
troops as well as Air Corps personnel. 


By 1945, the cycle had run its full course, Air 
ambulances were now being so constructed that large doors 
were provided in the rear of the planes, thus making the 
a of loading and unloading casualties virtually as 

easy aS with a motor car ambulance, As a result of this 
development, the Army Air Forces formally requested a 
shift in litter procurement--from the ge rnene pole litter 
to the standard straight pole litter.2©.. This recommendation 
was approved and, thus, the Service which had originally been 
the principal user of the folding. aesianaen had now. withdrawn |. 
from the: garg eit ag : 


B. Zimmer Manufacturing _Comy any» Warsaw Indiana, . 


Returning now to our main narrative, it will be re- 
membered that the first Zimmer folding litter had been rejected 
by the Medical Department Board on 1 July 1940, and that these 
findings had been concurred in by The Surgeon General's Office 
nine days later .?7 The manufacturer was informed of this 
decision, ‘and the principal defects of the litter were pointed 
out. Officials of the Zimmer Jianufe .eturing Company stated that 
they believed these deficiencies could be corrected and, approxi- 
moe one month later, a new and improved model’ (see. Fig. 11) 

as brought to The Surgeon General's Office for inspection. This 
Litter was found to be definitely superior to the first Zimmer 
model, and it was thought that it might prove to be even a more 
satisfactory type of folding litter than the one’ then in use by 
the army. Consequently , on 20 August. 1940, The Surgeon General's 
Office requested the Medical. Department Board to have the new 
model subjected to thorough and extensive’. field testing and-to 
submit a formal report of its findings as Soon as possible, 


Four days later, the Zimmer modificd litter was 
forwarded by the Equipment Laboratory to one’ of: the post's 
medical battalions for field’ ee ‘The’ following — 
instructions were issucds a 


a. The litter ibe - tested in comparison 
with the present standard aluninon sea escheat and 
By 5 present: folding litter. 
viens b. Carries up to 1/2-mile, eset with ipaticnt : 
ee ns: 175 pounds or ‘more, Particular attention 
-- Should be given: to note if there is any tendency for: 
. . the “Hinge” joint: tosopen and closéiwhen. the litter". 
bearers are in step during the ‘carry, and:the effett: =. : 
of wear on the hinge joint, as well as er to the 
inner: Pe ef the poles at the joint. » 
- Loading and carrying: the :litter.in the: 
siete ambulances, Does the Litter tend to bend: 
at the. middle when : ee ee or > aan pass 


ing. over —— 
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d. A thorough testing in the mud and sand to 
determine their effect on the hinges and stirrup 
bearings of the litter.°% - 


Before proceeding to a discussion of the field test 
results, it should-be. noted that the new Zimmer litter differed 
from the’ original. model in several ‘important respects. To. 
begin with, the handles of the new type no longer. required a 
one-quarter turn’ befcre | the spreader pars could be safely” 
opened. As a result, the limiting pins which: had formerly 
been an essential part of the mechanism had now been eliminated 
entirely. This removed.the old. danger of shearing off the.’ 
pins or breaking. the “spreader bar in forcing. the litter open. 
It further eliminated the possibility of not cngaging one or 
mo re “Of the’ pins,: thereby. causing tho litter to collapse on 
on’ side’ when’ loaded. : Secondly,” the new- litter had a different 
stirrup and spreader bar asso embly. Although the rotating 
stirrup principle had been retained, changes had been made 
both in tho design of the stirrup and in the manner in which 
/it was fastened to-the side pole. Certain features of the 
spreader bar were also new. The weight of the entire assembly, 
however, was 5.44 pounds as against 4.34 pounds for the. 


_ standard ath ignites id 


On 4° Optener 1940 the Commanding Officer of the test- 
ing battalion submitted his findings to the Equipment Labora- 
tory. “On the positive side of the’ ledger it was reported that 
in ambulance loading and unloading,’ ‘the performance. of both 
the Zimmer and the standard folding litter. had: been: identical. 
* It was also’ found; that the new litter did not buckle. at, the 


middle during loading or. unloadin ig operations,.or, when passing 


obstacles. Moreover, the link hinge did ‘not tend to open or 


close when the litter bearers were in step. While it was 


found that the case of assembly and ‘disassembly of the two 
litters was about the same when two persons were ‘employed, it 
was conceded that the: standard folding litter was more diffi- 
cult for one person to disassémble. Finally, no actual break- 


_ down’ of any Pant of the new litter was er 


‘on the = hand, in comparison + with the standard 
“po 1ddap ‘litter the ‘Zimmer model was found to possess a number 
‘of disadvantages. The Zimmer : litter was 4-1/2 pounds heavier, 
and o¢cupied. 1359 cubic. inches. as ‘compared. with 1155.cubic 


is inches’ ‘for the standard. model. The new litter:was’ regarded 


as “having ‘too many moving parts and exposed bearing. surfaces 


ee “which, it was. bélieved, would not staid up under rough field 
és usage. ~ The ‘Zimmer design. called, for 12 bolts: ‘as against 4 
bel ite ‘for the regulation model. ‘Purtheridre, ‘the. stirrups, 
oe “Wes: “stated; cut into the canvas bed when folded, and also 


_ tended to be ial tenes and to. wobble with USE. 


“422 


RESTRICTED 


RET et eer epee pO 


RESTRICTED 


As for thé link hinge, its surfaces were found to 
be very inaccessible for cleaning and to be exposed when the 
litter was folded. Constructed of soft-aluminum alloy, these 
surfaces were easily damaged in loading and unloading oper- 
ations, When open, the litter was awkward for one man to 


“garry as it tended to buckle in the middle. Also, because the 


“cover was designed with square instead of rounded corners 
“around the hinge, the canvas had been torn in two places be- 
fore’ the completion of the tests, It was next ‘pointed out 


_that, since the pole-sections were hinged together: in the 
- Zimmer model, the failure of one section: would require re- 


placement of the entire side pole involved. In contrast, 


the pole sections of the standard litter, being attached by 
ie eo joint, could be individually replaced without diffi- 
ealty: ‘Finally, it was estimated that the Zimmer litter, be- 


‘cause of its many movable: parts, would be more “expensive: to 
manufacture than the standard model. OL bie 


This information, together with’ a forme): recommend- 
ation thet the new Zimmer litter be rejected, was: forwarded 


by the Equipment Laboratory to the Medical Department Board 


on '2 Mey 1941.6% -0n 4 June 1941, this. recommendation was 
sustained by the peers in its official: report to The Surgeon 
General's Office.° No documentary evidence has been found, 
however, to indicate that this decision was ever formally 
concurred in. by The Surgeon: General's. Office. “Instead, ‘the 
records: show that new specifications were’ drawn up, based 
directly on the new Zimmer design with its: folding stirrup 
and link hinge, and that before- the close’ of August, 1941, 
these specifications received official Arty: designation’ A 

In addition, procurement records indicate: that tne hinge’ type 
of folding litter was soon tothe Pere in ‘eae to- 
tho "pull apart" model OF 


When’, however, as a result ‘of - straint Ble litter 


“research, & hew préssed steel stirrup and spreader bar assembly 
* was developed in the latter part: ‘of 1941,’ the Zinmer design 


was officially superseded. - After this date; Medical Depart- 
ment specifications for the collapsible shania litter called 
for the. original slip: joint model with fixed stirrup and the 
‘new steel undercarriage .66 The matter might have rested there 


- had it*not been for the’fact: that in May, 1942 certain events 
“¢ourred which led the Air Corps to reopen the case. On 25 

' -Verch 1942): a request was received by The: Surgeon, General's 
“Office from Headquarters, Air Service Command, that 75,000 
. litters (Medical Department Catalog No.«.99380) be. purchased 

* for ‘the Fiscal Year 1943,..> Présumably the specifications then 
: in force, which called for the er joint, fixed stirrup type 
‘of folding litter, were to apply.©’ On 22 May 1942, however, 


Medical Department procurement officials received the follow- 
ing communication from the Supply Division of the Air Corps. 
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On May igth, a representative of the Zimmer 
Manufacturing Company was in this office and de- 
monstrated two types of folding litters. The. 
. litter recommended is the aluminum litter of the. 
' Zimmer type which has. 8 folding joint instead of Sad 
a slip: ‘joint.’ The reasons for this recommendation 
_are that with a slip joint litter, considerable 
: ‘difficulty will. be encountered when the corrosion. 
_. of these joints begins due to the salt air and 
_ moisture. where eHbEe litters will, be used; also, 
when the, canvas becomes. damp, and this ‘litter. is. 
_ open, ‘considerable difficulty will. be had in 
ie breaking the litter for. packing.°° 


. a This. request for purchase of the Zimmer eis bas. 
. folding | litter instead of the currently: stendard Carlisle | 
type brought a. vigorous reply from the Medical Department 
Equipment Laboratory. 


". The Equipment. Laboratory does not recommend 
_the ‘procurement of any Zimmer type folding-stir- 
rup. collapsible pole litters for the iy ona 
.reasons: 
. i, ee ai nena’: (ieee wee: ‘ppepiotsly tested 
“by. the Equipment Laboratory. and. found not suit-. 
-able’ for field. service; the Medical Department: 
Board concurred, in this recommendation. -. : 
his pe The Zimmer . type litter is made almost -) 
entirely of aluminum, - ‘which.is highly strategic. 
2.8. The Zimmer ‘type litter is considerably- 
‘more expensive to manufacture than. the present . 
eeerag collapsible pole litter. 
, .The present collapsible litter is more 
pe and rugged than the Zimmer type litter. 
_. 5. The present standard litter is  . 
aime than the Zimmer type litter. 69 


‘The Air Sbepite however, stood oo in its Wibineia 

and at length _ a compromise was reached, The Zimmer litter 
would not. replace. the Carlisle folding - -litter. as a -standard 
catalog item, but. would be reganded. ‘merely as a supplemental 
litter to be. procured only for the Air Corps.70 In-addition, 
the original purchase. order, for. 75: 000 folding litters was 
cut down to 25 0.00, the remainder. to. be standard ‘straight 
‘pole Utters.7 

u This, of course, was ‘an guides as: fad Mit oe i a 
many. respects, the Air Corps. had. merely. echoed objections 
which had been. made. fully. three. -years, before: by beeen 
authorities. within. the Medical - Department as -well as by ° ' 
‘officials of the Planning and. Training: Division of: The uipeon 
General's Office. However, due to the opposition of the 
Equipment Laboratory, the slip joint, fixed stirrup type of 


“4 — 
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litter. remained the standard catalog item, while the litter 
which -was actually otis procured by: the chief user of this 
item was accorded only ' "supplementary" status. This case 
affords one more illustration of the kind of predicament 

that could result from failure to make. full use of-the instru- 
mentalities and procedures prescribed. in Aw 50° eae 


The Medical Department Technical “Contd: te; as 
described in this Army Regulation, had’ been desi gnéd to pre- 
vent just such difficulties. Differences’ of opinion between 
representatives of. divisions and branches within the Medical 
Department. could be aired in sub- committe ncetings | ‘ena, if 
still unresolved, could be referred to. Tho Surgeon General for 
final decision. In meetings of the full committee, on which 
all -intorested arms and technical services were represented, 
difficulties at.. higher. levels of authority could be discussed. 
In the event.of continued nonconcurrence of a member, the 
question could then be referred to the Secretary: ede ‘ar. 78 


> Careful examination of Medical Depirtnent poctingoad 
Committee Minutes from 1941 through 1942, does not indicate 
that the changes. in components - of the ‘folding aluminum litter 
were processed through that body. Neither was evidence found 
which would:indicate that formal coordination’ of ‘some other 
type was. effected with the. Air’ ‘Corps’ ‘when these changes were 
made. As a.result, during: ‘the’ latter ‘part of 1942’, ‘the 
Medical Department. had two sets of speci fications: covering 
the folding litter,. Furthermore, even as late as August, 1943, 
when the. Zimmer type. of. folding litter had at last become 
the Roudienent ‘Laboratory mokan. it clear thet the initial con- 
troversy had not even ust been, resolved. er se 


ait shtaens is. agdin invited Bo the fact ae 
this Laboratory has néver approved the folding stir- 
rup type of spreader bar ‘as: same is’ entirely inade- 
quate and will not stand up under ‘field’ conditions. 
it :was accepted for use on the folding type litter, 
ae Item: Ho. 99380, as the Air Corps: desired this light 
c+ folding litter. and the litter as constructed would 
i.mot fold uless the folding type stirrup was used. 


oth eign Phigs Was.. also. accepted in spite of our: report that: 


* a: phis folding stirrup. and spreader’ bar. combination. aS 
rds F was not, approved’ by, this Laboratory.” ‘There can be: 
expected considerable replacement of: er: Seen 


/In conclusion, then, it may be said ones nie ans 


of ie: Awe :types. of: folding aluminum litters’ ‘which were 
-. developed under. Medical’ Department _ ‘supervision ‘between 1935 


and 1941, was, found.to be complétély ‘satisfactory. ' The: 


- + Cardisle model was not favored by. the | ‘Now York General Depot, 
— Planning. and Liraiaiae Division Of: The ee. ‘eH eRALy 


‘ . Bont a 
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Office, and the Air Corps. The Zimmer design, which was 
acceptable to all the critics of the slip joint litter, was 
vigorously end persistently opposed by the Equipment Labora- 
tory. Fortunately, in the spring of 1943,:a new folding wood 
litter was developed which met with the approval of all con- 
cerned.' As we shall see, however, considcrable. experimentation 
over a°rather broad sears was suena before ‘he: desired end 
dimes was: nesorimian . 


Gran Laboratories, Storm Eien. pe ; 


The: Gran adchber is: teleeded a ‘this Sint in 
our chronological narrative. because of certain new develop- 
ments which were to cause considerable difficulty for re- 
search and development personnel. The factual background | 
of}-this case may .be: summarized ‘somewhat. as follows. After. 
demonstrations’,--in March, '1939:, before officials of the 
‘Surgeon Géneralts. Office and members of The:..Medical Depart- 
iment Board, Dr.: Gran shipped one of his. v-shaped litters . 
(sce Fig. 12) to the Equipment Laboratory for a field.test. 
On 24 July 1939, the Medical Department Board recommended, 
as a-result of field test findings, that the litter be re- 
jected é :79 This information was conveyed, to the inventor of 
the. ‘Litter , who also :-operated-under the name "Gran Laboratories" 
on’ mast co. 1989 by The aie casitual General! 6: Office.’ pig e 


: On: oe July 1940, Dr. Gran hoe eae at The Pee 
Gonondiits Office and requested-that the Army indorse. ac. 
strétcher for ¢ivilian-usée.. -This request was refused. 
Then“‘on-5. May 1941, Dr. Gran again visited. ona ny 
General's Office, secking to. have his litter reconsidered 
for use-by the Army. At: that time a new type of unit -was 
contemplatéed-for which, it. was :felt, the Gran-stretcher . 
might be of use as specialized equipment. The inventor was 
told that im the event:such an organization - were activated,. 
his litter would be re-tested. : However, the proposed :unit . 
was not formed, so no further action-regarding the Gran: litter 
was taken./8 This would seem to have — an end to the matter, 
but such was isi a case... Lae 


<i nas: om 12 pectoral 1941, oR ele was received 
from the Honorable Clyde L. Herring, United States Senate, 
-addréssed to The Surgeon: General's Office, and stating that 


- "Dr. Gran wished::to: demonstrate his stretcher. to officials of 


“the Defense Program.’ The Senator added that.he- would appre- 
*¢iate consideration of Gran's request: together with: any | 
sugrestions which might be made as to the practicability of 

the device.’9 the reply to the Senator, dated 15 September 
1941; Stated that any information. whieh had been furnished 

The Surgeon’ General's Office by Dr...Gran and: which he needed 
in demonstrating his’ litter’ before other agencies: would be 

made available to him at his request, The letter. then sum- 
marized briefly the cicuilpoiouets given in the above paragraph. 80 
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_On-15 September 1941, a letter from the. Honorable... . 
Guy M. Gillette, addressed to Major: General: James..C. Magee, 


The Surgeon General, was received. ~ The conoluding DADE a 
ere of. this banter was as follows: = 8 


7 {2% 
is 


‘May I. parnaubey ein that: the: faba atbetul, Pores 
 sendtaerabiotn be’ given: to-Dr. Gran's stret¢her‘and - --.- 
that, if possible, arrangements be made.for:him::to »/--- 
give a demonstration and present the matter to you 
or to those whom you may designate: to represent. 
you. I shall ‘be very glad to recéive any sliggéstions 
“or ‘to have: an opportunity to discuss: ‘the- meuner with 
sid sek or $i seh aersattmguspsaeci toh Sher Lataeee sig 
In thé: ubscttes! of General. Medios Sieh peonte: Geeatede 
replied; on 18 September 1941,: by recounting in some detail . 
the history of -the Gran 14 -ttor ‘aiid the! dledice]-.Reparitment!s- - 
position. -It ‘was stated that, if certain proposed -new units. 
were adtivated at:some “future Paes another: iieigces of: the. ‘Gran. 
litter’ ‘would de conducted: BRr bas eebePie ees oa SLE as 
So on. 14. ee a94y, the gress: ene Phe sae: alge: 
General's Offiecd “and, citing Senator ‘Herring's ‘letter; re-. : 


8 questéd: ‘permission: ‘to demoristrate his stretcher before: the. 


Civilian DefenséCommission.®$ © The- ‘Surgeon General's. Office 
replied that the Commission was not’ under the jurisdiction 
of the’Var Department, and that, therefore, ‘his:letter was 
being: forwarded. to:.-that- apeuag oi: :On:22 November: 1941, 
another -communication was received.from Dri Gran. naieasieldas. 
Sur geon':Genéral's [Office approval-of the Gran-stretcher- foer-: 
those governmental agénciés requiring such:approéval, .or-a.. 
statement-of the reasons why such appraveal could: not:be-.. <-: 
given.85 In reply; it was stated:that, theGran: litter had... 
beén réconsidéred but’ that the disadvantages that were : 
noted in-the ofiginal test were still :found to preélude 
adoption’ of ‘thé . litter ‘for militery: uses: The.-1939° test: 


ee ‘were - ‘then: a saaclocstas ain details G6 ey pee rae 


In.& totter pddvesacd to —* 5: Sala em Gerieral, ‘dated 

11 December 1941, subject: "Removal of the Ban of the Surgeon 
Gerieral''’s Office. against: the demonstration of the. Gran Port- 
able: Litter: (Civilian! Model)", the inventor.stated that. the.. 
litter referred: :to in the above: letter was. a military. model, 
not ‘the’ civilian model,. and: thus, was..resubmitting, his. request 
for The Surgeon: General's endorsement.87 | After. acknowledging - 

receipt of this: latest ee the} SRE SEOR: LORS RE S. 
or ee rte as rote ee re ers ee ee 


ft Mist never Eee ther viebanitt. of. eee Hedical 
peseieen to: place: a ban against: use by civilian. =" 
“agencies upen oo, si agi i. reece to. thes: Meparte 
desoereiess lie she oS ES Te a ph Ra aR SP OER ; 


wPUEPSY ees Sy 29- 
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If civilian agencies require that equipment 


be approved by the Medical Department before they 
will accept it, that is a matter beyond our control 88 


ae case, however, was not yet concluded. On 31 
March 1942, The Surgeon General's Office forwarded on request 
certain portions of its files on the Gran litter to the 
Inspector General's Department.®9 Then, on 7 April.1942, The 
Surgeon General's Office sent to the Office of Civilian De- 
fensé a statement signed by an officer in the Surgery Divi- 
sion, to the. effect that he felt the Gran litter could be 
profitably used in civilian defense. It was stated in the 
communication that the inclosed statement. was simply a 
personal opinion.90 2 es 


No further developments appear to have taken place 
until 7 January 194, when a communication was received in 
the Office of the Secretary of War from Senator Guy M. 
Gillette. The Senator referred ‘toa letter recently received 
. from Dr. Gran in which the latter. stated that the War Depart- 
ment was planning to build box cars for the transportation 
of the sick and wounded, presumably because the regulation 
Army litter could not be used in Pullman cars.?1 In reply, 
the Administrative.Assistant..to.the. Secretary. of- Var stated 
that the report that the War Departmen’ was constructing box 
cars for the transportation of wounded soldicrs was erroneous. 
In addition'the Senator was informed of the two Medical De- 
a aed rejections of the Gran litter.’ 


On 29 June 1944, Scnator Gillette. enclosed another 
letter from Dr. Gran, dated 26 June 1944, and asked for comment 
from the Administrative Assistant to the Secretary of War. The 
fet paragraph of br. Gran's Letter was as. follows: ae 


“I am pcaubeateuae the litter to the War Depart- 
ment because:the stretcher referred’ to was not the _ 
model ‘referred to by the Medical Department:-Board | 
in 1939. This stretcher would not go into a stand- 
ard pullman car. The stretcher referred to in my 
letter was accepted by the Surgeon General in April, 
1942. - This stretcher has never previously to 1942 
been submittcd to the Suge er General. 


The ™ joer: ‘drafted in reply to the above marks the 
con¢luding chapter in this -voluminous correspondence, - The 
War-Departmont, after again tracing in detail the complete: 
administrative history of. the Gran litter, concluded its 
hel Be ‘Senator: Billet. with ‘this: patagraphs * 


Refasaiea is - +6 thé ‘statement that the 
stretcher referred to was accepted by The Surgeon 
General in April,:1942. The only record in the 
Office of: The Simgoon Genoral which indicates an 
approval is one made by the Surgery Division of 
that office on 6 April 1942, which is an opinion 
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and states "that this stretcher can profitably be 
used in Civilian Defense". As previously stated 
this stretcher doés not meet the requirements of 
the Medical Department Service of the Army as well 
as litters now standardized and in usé ere 


This somewhat detailed chronical of svete ren 
to the Gran litter has been presented because it illustrates 
so forcibly what heavy inroads can be made against ‘the> time 
rns Medical Department research and development personnel: by 

a persistent individual who is not averse to ‘seeking Con=— ° 
arenei teed intervention to press his claims. ‘The tangible » 
gains achieved by Dr. Gran were, of course, negligible. — 
Neither of the two Senators involved demanded anything more 
than reconsideration of the case, and The Surgeon General's 
Office stood firm in continuing to sustain the original 
findings of thé Medical, Department Board.’ However, the’ ‘ease 
_ lasted from Merch, 1939 through June, 1944, and the “time ond 

effort involved in handling this voluminous © correspondence | 
wes & _ decided burden. hed Medi cat Department officials. OS 


eens Ee The Brumor yp citper tiene rot ope so te i fe 


City, four standard. etominuie pole™ litters to be used “for experi- 
mental purposes in developing’ a new type of stirrup “and” ‘spreader 
bar assembly. Several months before, the company had discus- 
sed the’ possibility of producing a” folding ‘litter with plastic 
“side poles ‘and moulded: plastic parts, but this idea had now 
been abandofied in favor of | ‘a steel pole litter® with an extruded 
aluminum ‘undercarriage 96 | “On 20°) May 1941, preliminary ‘specifi- 
cations. covering the new Brumor stirrup ond Spreader bar 
assembly were presented ‘to The Surgeon General's Office, and, 
a week later, the company. was authorized to. make. up three 
experimental litters embodying this aeete to be. field tested 
at © arlisle.%)! we ee So Ree ® : . 


‘Upon receipt of. the new Wee! “the Equipment 
Laboratory issued the standard ‘test instructions to the 32nd 
Medical Battalion. The Brumor litter was to be tested in com- 
parison with the regulation folding aluminum litter. Carries 
up to 1/2-mi le, were. to be made,. using a patient weighing 175 
pounds or more .; “The. litters were. to be leaded. from ambulance 
and cargo trucks, ‘and the stirrup and spreader bar assemblies 
were to ‘be tested, ‘thoroughly in. mud and. sand. In addition, 
new model. During hand carry, was the whip of the poles ex- 
cesSive? | Did whi pping action of the poles. cause, the side 
hinges to., -open an such a, way. as to. pinch the arm of the 
patient? | ‘Did. the. ae eases ‘the. sete bar. to: the 


a VE, 


side pole catch the hands or fingers of the litter bearer 


when opening the litter? Did the overlapping portion of the 
wooden handle chip or break? 


The Brumor folding litter weighed 20- 1/4 pounds and 
was equipped with steel.side poles, l- 3/4 inches outside dia- 
meter, 0.046-inch wall thickness, 77 inches long, and hinged 
 aatiithe center hy means of a cast aluminum hinge somewhat similar 
to ‘the Zimmer device.: At the. ends: of.the poles were wooden. 
handles,” 6-3/8 inches long tapering in size to l- 1/8 inches. 
‘at their smallest’ section. . The usual slip-on.canvas cover ; 
-was provided which had, however, six cut-outs; one. at each. . 
hinge and one at: each of the spreader bar attachments to. the 
“poles. The’ ‘cover ‘was held taut.by tie strings at.the. four 
corners: of ae RR TOR were fun tenet PORES RENE 


The atieeep and pres om our sincwein. Was es most 
novel part of the new litter. The entire assembly was made 
of extruded aluminum straps, weighed 6.14 pounds per litter, 
ead _reguired 30 ) welds. The stirrups were welded to the 


spreader bars ‘and were at right anglés to thé side poles when 
‘i“the ‘litter was open. . The: spreader bars, which opened in the 


'- game ‘direction, were. attached to the side poles. by 5/16- inch 


‘bolts which passed through the ends of semicircular shaped 
‘straps and through the poles.. In closing and opening the 
“litter, the semicircles left the inner side cf the poles for 
- about one inch and then smapped back: on the poles. The usual 
hinge pope aaiale had been employed in the bar path stn 
eens SEY Ae oP ond 


% After’ Maietiae. ‘field: cinta. 3 the a ceamenckt of 
the néw litter “which was favorably. reported by the testing. 
“battalion was the steel tubing used -for the side poles. These 
““poles, it was found, developed no observable :whipping action 
“6p bowing during casualty carrics,.and, ‘except. for the fact 
that they were heavier than the aluminum pole,. were regarded 
as a satisfactory substitute. The aluminum hinge, however, 
was not:considered rugged enough.for field: service. The 
sample: litter broke-at this. point when a 175-pound patient 
was suddenly lifted.: Also, the:hinge was. complicated in 
construction and, because of its milled parts, expensive. | 
Finally, the-litter handles were found to be uncomfortable. 
The bevel of these handles.did not conform. .to the natural 
grip of litter bearers’ hands, and thus threw the greatest 
“i strain on the’ thumbs. and. index: sbeicnaser saetend of the ‘sianel 
tibiae hips esl ioe mes Age $3 ; 


As. dow the: canvas: cover, " haaneeg Show to being. ex-= 


Si piishare due to the! six: bound..cut-outs; the tie strings failed 


to hold the canvas taut so that the-cover: tended to slip - 
toward the center. This increasing sag ultimately left the 
“patient resting directly on the ground. The stirrup and 


130 


RESTRICTED 


spreader bar assembly was found to be altogether unsatisfactory. 
Sudden stops and starts of the ambulance or truck,caused the 
spreader bar to unlock and collapsed: the litter. |: Similarly, 
striking the rear edge of the floor, the assembly collapsed. 
When kicked back into position the spreader.bar frequently 


‘pinched one i ena ‘AYMS and ay: ‘because-of..its. snap hinge. 


rn eonétusion the. 32nd Medical Pie ea re -commended 
rd se8tlox: of the Brumor' litter, and‘ this. recommendation was 
sustained Dy: the Medical Department Equipment Laboratory. in. 

its final report of: The Surgeon. General's. Office. The steel 
side poles of the hew litter were its. only promising feature. 

If the Air Corps would allow:the added weight, these poles. 

could be“used in place: of aluminum,. should a serious scarcity 

of that metal’ develop: : Ini all other’ respects the Brumor litter's 
performence had been penises sional ah to a of the standard 
‘folate Litter 208. 3 7 uy ages be 


eet “The United ie ta: Box Sompany.s lasek, New. York. 
Jess -In simioyy 1942; 2 gi died bem ation of. ei wide: siesiinte, ‘type 
‘Of ‘ocitico tibn: for: the ‘folding litter was developed by the. United 
Métal + ‘Box: Ooinparty. ‘The device consisted essentially of a shorter 
sleéve than was uséd!-in: the ‘stendard litter, which was. rein- 
“forded by a ‘snap lock ‘to. Keep. ‘thé pole ‘sections, from pulling 
‘ apartéwhen “the litter was.open.. A sample. stretcher, incorpo- 
rating this ‘device ;and equipped with steel side poles WAS .. 
demonstrated at the Equipment Laboratory on 5 June 1942.°.::Re- 
garded by Laboratory personnel as too weak for field use, the 
‘léck ‘arrangement. wos -rédésignéd ‘by the manufacturer and, in 
the: following nonth, resubmitted for examination:and-field: 
~ tests* ‘Inasmich-as only one component of the new litter was 
“under observation, ‘the Equipment Laboratory-departed from its 
usual procédure in aeons stage cea isi nites te..the. 32nd Medi- 
ens tcl ia ean Svs es ‘Lage 
ee Ged your. organization have carried 
out such tésts’as you’ may deém necessary to deter- - 
‘imine the: suitability of the. lock of the: all-steel 
-eollepsiblé:pole litter, and that.the findings and. 
' any recommendations ‘you: may: meen to. make: be, Peper tic: 
Baca to this’ ogetee: earn tgs? ee a 
: About the: che of. duly, 1942, wacked were salle: ith 
aes Licker loaded with a 180-pound patient, and. with: the. litter 
empty. The stretcher was next folded and tested for handling 
under. field conditiions,® .-In- e report: to .the-manufacturer, 
* dated: 28 ‘July 1942,° the: — pear cusipies sia the: field 
ihoaga lateness as’ Cocasenealiaaa 
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Snap lock of one pole became depressed and 
joint lost regidity. The sleeve end of the side 
-- pole'section concerned became enlarged when The. |. 
weight of the patient forced the joint below ‘the © 
horixontal, resulting in a more elliptical than © 
round sleeve end, and lock was MGETAERE YO after 

—_ occurred. ; 
Litter: joints: showed definite signs of damage 
apne) litter was.dropped into soft shale fill from 
a height of three feet. Sleeve end of joint fil- 
led with mud and foreign material but without 
-: apparent: effect on- the jiniietdesgicaind oi of ‘the lock=. 
: ing i doaaeseasil ene 


a =n on: the” basis of the above taaines: the Laboratory 
erred ‘that it.was apparent that’ a longer and stronger sleeve, 
such-as the. one-used on the standard slip joint folding litter, 


.-;Was necessary. In. the event this change” was made; however, 


- the -locking device: would no longer be needed. There would be 
no :problem in holding the pole sections together, so a lock 
would: simply create an additional operation in getting the 
pole sections apart. -The new device was, therefore, rejected. 


It .could: agi ‘be : Ten by Sa erie the atendard biae 


ane 


F. Misha bebe Koller, A.-G,., Basle, ee Seer hepe: 


On 5 November 1941, a packet of documents and photo- 
pieces, relating to two new types op oat folding litters was forwarded 


. by. the United States Military Attache at™ Bern, Switzerland to 


.the assistant Chiet of .Statf, G-2 , Washington, De Cs Accord- 
ing to the enclosed literature: these: litters, which had. been 
developed by Metallbau Koller at Basle,: Switzerland, had been 
adopted by the Swiss Army as peculiarly suitable’ to the evacu- 
ation of wounded over rugged, mountainous territory. 3 Upon 
receipt of this descriptive material The Surgeon General's 
Office requested that efforts be made to obtain a full- sized 


, . model of each of the Koller designs for examina tions and test. 


‘The Medical Department was-especially interested ‘in these 
Swiss litters as it was:expected that mountain divisions would 


“pe activated at some mee in the hear future 10 


evitnnrig ene two pilot modéls were shipped to this 


‘country py. the manufacturer,: their transportation to the Equip- 


ment. Laboratory was arranged through the Swiss. Lé gation which 


ee aagresd, to pay: the charges, and, on 2 June 1942, The Surgeon. 


“General's Office directed: the Laboratory to subject. the new 
litters. as-soon-as received’ to’ thorough field tests and. to. 
render. a formal report of: findings: 11: ‘Before. the close. of. 

, June, 1942, & two-man, collapsible: ‘Litter and pack- carry. Lit- 
“ter: had arrived at. aos slain As eae: / testing instructions 
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were thereupon issued by the Laboratory to the 32nd Medical 
Battalion. In this instance, however, the instructions were 
highly ingen in nature » ae 


“Te is Tequested that your organization carry” 
out such tésts. as are deemed necessary to deter-" 
mine the strength, practicability; and use fulness” 
of the subject litters.12 ieee Flee 


“Both: litters. were basically’ similar in- ‘design. In 
certain respects they resembled the old Trench Litter in 
World War I. 16~ Their metal framework ‘was oval in shape and 
consisted of ‘two horseshoe- -shapéd sections whose open énds 
were hinged together. A rounded canvas cover was fa8tened 
to this continuous outer rail, which was constructed of 


_ steel’ tubing, by means of hooks placed® délong the ends and for 
_&, short’ distance down the sides of the metal” rail. Four’ rae 


“of. short tubing welded to the’ framé served’ as feet for the: 


“Water: | ‘anid | tO” these’ were attached four rods wi'th’ downward © 


bor 


“yt 


_ curving handles’. “By means: of & special” cap: énd butterfly ©. 


screw, these: elongated handlé bars would: bée' turned: horix: 


rontally | or. ‘vertically,’ the size of ‘the’ aro’ being controlled 


by : 2. series of groove’ Ppehi nes ‘or ‘could pea ke aco Prreeay a tn. 
extended position. s 


These movable handle bars afforded a wide opportunity 
for converting the Koller litter to a variety of uses. By turn- 
ing the-handle-bars.vertically,:thk ‘stretther could be used as 


, an. emergency bandaging or field operating table, or to prevent 
“the patient” from ‘becoming wet when ‘the’ litter ‘wads’ put down in 


_swompy. country. | ‘By turning the handle’ ‘bars upward ‘ahd: anes 


“with | one. tent cloth, ‘protection: was’ afforded! against! rainy 
wind, snow, and inedets. ‘BY lowering ° ‘one’ Set of bars ‘and: keep- 


“ing the other set fixed in the ‘horizontal, ‘the litter could 


from: these one-piece and ' ture - piece: ‘features, “the “two litters 
Were | virtually, identical. “Béth™ were equipped with the: movable 


ee converted into-a crude ‘sledge ‘for use in snow, on hills, 
- OF FOVOY sind. ° With addi tional equiprient , ‘such as wheels’ or 


skis, numerous other conversions were possible.’ For ordinary 


-hend carry, however, the front handle bars were generally * 
_ fixed, ‘While the rear bars were adjusted Be turn Rare SOSEEALY> 


“The: collapsible’ litter was & one-piece assembly ‘and 


= weighed 22 ‘pounds. It measured 24 by 73 inches when open and 


24 by 38 inches when folded.’ This model folded in the middle. 
In contrast, the pack- carry litter could be separated into two 


Re tae ~ each of which weighed 14.5 pounds.’ -Thesé sections were 
“" “identical SO “that ‘the’ ‘conniéction ‘of any two of them would’ ‘form 
ae 2 complete. litter. Opened, ‘the’ ibttdr measured 24 “by” 73 inches — 


exactly the same as the first ~model. ‘Folded into stéparateé ‘sec- 
tions, each of which ‘measured 24° by” 39 inches, ‘the* dismantled 
litter’ could be readily, carried as‘a marching pack. “Aside- 


“handle bars, the oval shaped ‘frame, ‘ard the hookéd-on canvas.l4 
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The field test report of the 82nd Medical Battalion 
was completed on 7 July 1942, and forwarded to the Equipment 
Laboratory. The two litters, designated as the Koller Litter 
and the Koller Pack Litter, had been tested in comparison 
with the standard ash pole and aluminum pole litters, and 
also in comparison with manual saddleback carry. Test results 
were as follows: (1) Loaded with a 180-pound patient and 
hauled in an ambulance over a macadam road and then across 
open fields, the Koller Litter developed a whip of 3.5 inches, 
rendering it difficult for a patient to stay on the litter. 
The empty litter when folded could not be secured to the 
sides of the ambulance and so it interfered with movement 
within the ambulance, (2) Hand carried under simulated combat 
conditions, it was found that the empty litter was difficult 


-. to handle when the bearers deployed as.it.did not fold into 


&@ compact mass. Moreover, the time required to unfold or to 
assemble the litter for use was regarded as excessive.: 


The second type, the Koller Pack: Litter;.was loaded 
with a 153-pound patient and hand carried: over.a course 1.2 
miles long. It was found that the framework cut and rubbed 
the bearer at contact points, was difficult to adjust for pro- 
per balance, and was extrenely awkward to carry when peeled 
Bearers covered the course twice; once using the pack. litte 

and once carrying the same patient by saddle back manual 
carry. All bearers expressed a preference for the latter type 
of carry. The only advantage found for this type of litter 
was in mountainous terrain or heavily wooded areas, where it 
permitted the bearer the use of his hands in climbing or 
descending steep grades and in going through dense forests. 


In its final report to The Surgeon General's Office, 
the Equipment Laboratory -deaarrmseege ite conclusions as follows: 


The disadvantages of the senects items found 
by the 32nd iedical Battalion during their test were 
in comparison to the. standard field equipment, under 
ordinary field conditions. It is believed that in 
such places as the standard litter could be used 
and the back carry would not be too long. or over 
rough terrain, that the standard litter and .the 
‘manual carry would make it unnecessary for special 
equipment. However, in such places as there may 
ke scarcity of personnel, no reason for deployment, 
.end terrain so rough that equipment must be carried 
en the back leaving free use of the hands, the Koller 
adjustable pole litter and the Koller. back carry 
litter would prove val yenbl Oe 16 ‘pag 2 


Thus it was retomicnded that ee: evecial: conditions warranted, 
the Swiss sins ional dinates be used to advantage. - 


134 


RESTRICTED 


RESTRICTED 

This was not, however, the end of the matter, On 
8 June 1942, the agent in this country for Metallbau Koller 
informed The Surgeon General's Office that his principals 
in Basle had shipped a new and improved stretcher by air ex- 
press on 21 May and that this model would also be available 
for test as soon as received, in a subsequent communication 
it was explained that the new design provided for complete 
Swinging round of the handle bars and for a more satisfactory 
stretching of the canvas cover.l1” However, due to a shortage 
of the light steel, the metal framework had been constructed 
from relatively heavy material which possessed a lower degree 
of elongation and tensile aaslieie, te than the steel tubing used 
in the earlier models. 


i ~ On 15 August 1942, The Surgeon General's Office, 
having authorized the shipment of the new Koller litter to 
Carlisle, requested the Equipment Laboratory_to submit a 

test report of findings as soon as possible, Only an 
"examination", and not a complete field test was requested; 

so the Laboratory apparently did not submit the new litter 

“to the 32nd ‘Medical Battalion for extensive testing. On 

24: October 1942,-a final report was rendered, It was reported 

that the improved Koller litter was essentially the same as~ 

- the ' one: previously tested by the Laboratory except for © 
certain minor: changes. The new method of attaching the ‘carry- 

ing handles to the litter was resarded as an improvement as’ 

the points of stress were row reinforced at the points of 

“application. An additional catch placed at the widdle ‘hinge 

was: also: ‘considered’ re gareieged to the earli er ' design. 


-It‘was found, however, that the new litter set up the 
same whipping motion when carrying a patient in a cross country 
ambulance, and it was felt that titi would ultimately result 
“ina permanent set in ‘the: thetal frame evork. It was also noted 

- that the spring catch of the handle connection was defective 
and would not only fail after prolonged use but would also 
eventually break ‘the wire cable holding the canvas to the 
frane, against which it repeatedly struck. In ‘summary the 
Laboratory acknowledged that certain features had been impro- 
ved, but’ felt that its’ findings regarding the earlier models 
stilt applied; nawely that the Koller litter was not a suit- 
able substitute for any of the standard Medical Departnent 
litters but that it’ a be valuable for ‘use under special 
conditions, 


Since standardization of the Koller litt ter would have 
to await activation of mountain divisions or’similar specialized 
units, no procurement action was initiated at this time,*! The 
further question may be raised, however, as to whether the Koller 
litter actually merited even the limited recommendation it had 
been given. A letter dated 12 March 1943, from the Director | 
of the Medical Departiuent Equipment Laboratory to the Command- 
ant of the Medical Field Service School at Carlisle, suggests 
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that the above recommendation may have been really intended 
as a polite form of rejection, 


...ewe had this litter here in both the old 
and more recent models, and....we find that they 
will not serve to replace our standard litter and 
are, therefore, only a special piece of equipment 
of limited ‘value and therefore not considered for 
adoption, Further, it is a complicated affair 
and we would expect many mechanical difficulties.2 


it will be remembered also that the litter had not 
been extensively tested in genuinely mountainous country. In 
Great Britain, however, such tests were conducted, and with 
the following results: 


Behauatdve trials have been made with the 
Koller Stretcher over most difficult country, 
It is considered that this Stretcher, which is 
of a most ingenious design, is too complicated, 
too fragile, and definitely would not stand up 
to the stress and strain of mountain war “fare,23 


Later, when a special development project was initiated py the 
Medical Department to produce a satisfactory mountain litter, 

it was significant that the koller litter was not recommended 

for adoption, <4 


G. Charles J, iiilliams, Saco, Maine. 


In the preceding chapter it was pointed out how 
serious administrative difficulties were created by the ex- 
tension of War Production Board activities into the minutia 
of Army litter research.2> The Williams case, which is of 
little or no importance so far as development of the folding’ 
litter is concerned, is included here simply because it pro- 
vides some of the earliest evidence of a gradual stiffening 
in attitude on the part of the Medical Department. The case 
also furnishes the first instance thus far encountered in 
which it was suggested by the Medical Department that a con- 
venient solution of this problem of overlapping jurisdiction 
between it and the War Production Board would to be make use 
of the governmental agency which had been specifically estab— 
ye ge to perform just such coordination, 


On 8 Decenber 1942, ibe. “Dsichiclansiie Development 
Section of the War Production Board forwarded to The Surgeon 
General's Office a description and drawing of a combination 
stretcher and Army cot invented by Charles J. williams of 
Saco, Maine. While it was not indicated whether or not the 
inventor hnd constructed 2 physical model as yet, the War 
Production Board appended this request: . 
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Will you please.have your committee study 
this idea, and if found impractical or unsound 
then suggest sowe alternate or modification 
which will Mem gtactamaty solve: the problem, 2° 


Needless to aaa, the channel General's. Office ignored 
the latter portion of this request, In reply it was stated 
_that the Williams. litter in no way conformed to standard 
sizes and specifications. and consequently could not be inter- 
changed with other litter equipment then in use, nor could 
it be adapted to the fittings. in. the: various Medical Depart-— 
ment vehicles in which it would presumably be used. It was 
recomended, therefore,: that no further. consideration be 
given the item of equipment in question.. In concluding, Tne 
Surgeon General's nal uty ati ee followin;: terse comuent: 


. Equipment of this Kec. has. hie pte, been 
sent to this office through the National Inventors' 
Council where it has undergone a.sifting process 
and if it is not in-line with. our usual require- 
‘ments, it. is not given further consider:ition, <7 


The reply was apparently effective. The records do 
not show that any SORE CORE RERERB ORC on this matter was 
received. hi Mag 


: 


tm 
be 
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Zimaer Splint Company, New York, New York. 


As we have seen in’ the previous” chapter, the use of 
aluminum in the manufacture of ‘Medical .Department straight 
pole litters was discont imued shortly. after. the. issuance of 
Conservation Directive No. 14 on 12 January 1942. . Inasmuch 
as the folding pole litter was used. principally in airplanes 
and tanks and was consequently procured in only. relatively 
small quantity, the aluminun. restriction was not immediately 
extended to this field.~° . The effects..of the shortage, how~ 
ever, were nonetheless. serious so. far.as this branch of litter 
research and Sp SARC ORE en concerned, ‘the side poles of 
the new straight steel litter were. smaller in. outside diameter 
than those.of the straight aluminum litter .which was. being 
temporarily replaced. if the .customary-: interchangeability of 
parts was to be maintained, this: meant that cither a smaller 
dimension tubing would have to be. used in the folding aluminum 
litter or, if this was incompatible with tensile strength re- 
quirements, a substitute material would have to be found. 


accordingly, on a oiomare. 1942, the ‘Hqudpment 
Laboratory addressed an inquiry to the Alwainun. Company of 
America to find..out the possibility of constructing aluminun 
tubing with an outside diameter of 1-1/4 inches instead of 
the now standard 1-1/2 inches, which would still. possess 
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relatively the same regidity characteristics of the old pole.<? 
The same day the Laboratory wrote to the Zinmer Splint Company 
‘in New York City, requesting that a folding steel litter be 
constructed following the design of the aluminum pull-apart 
model. 29 The entire problem became considerably more crucial 
when, on 25 February 1942, the Aluminum Company of America 
replied that a reduction of 1/2-inch in outside diameter of 

the aluminum collapsible pole would necessitate a correspond~ 
ing increase in wali thickness, thus materially increasing 

the weight per foot and rendering the pole wuch less satis~ 
factory from an engineering standpoint, . The company concluded 
by recommending that no reduction in outside diameter be made. >+ 


as for the proposed folding steel litter, objections 

were imaediately raised by tne simmer organization regarding 
the slip joint specification suggested by the Laboratory. It 
was pointed out that the danger of corrosion made this device 
less desirable than certain other methods. of connecting the 
pole sections, Unless protected in some manner, the sleeve 
of carbon steel would be likely to rust heavily. it was under- 
stood to be virtually impossible to lay down plating on the 
inside of the tube, and dipping in paint was-not regarded as 
affording much hope of durability. : The-precision fit which 
was necessary with the slip joint type of construction. was 
also cited as a disadvantage, 9 In reply the Laboratory 
minimized the problems which had been.raised, °° wre 

I do believe, however, that. the rusting of the 

sliding ends of our proposed steel folding-litter 

has been greatly over emphasized. I cannot con- 

ceive how the ends could rust so badly (under the 

most adverse conditions) that the poles could: 

not be slipped together. t is true that in time: 

severe rusting would weaken the joint due to the © 

wasting: away of the metal but this would certainly 

be a matter of years of exposure under adverse 

conditions. - 


It was suggested, therefore, that construction of 
the new litter proceed along the lines originally prescribed 
with the single modification of cadmium plating the male sec- 
-tion of the sliding sleeve, On 2 March 1942, the manufacturer 
replied that production had beén started and that the new 
model would be available in the near future.®* The records 
do not indicate the exact date on which the finished litter 
was received by the Laboratory; nor-is‘there any evidence 
that this experimental model was formally’ field. tested: and | 
reported upon to The Surgeon General's Office. 'In fact, the | 
only other reference to this particular litter that was: found | 
is contained in the communication referred:to much earlier 
in the chapter,°° in which the Air Corps expressed its decided 
preference for a folding joint (hinged) type of folding litter 
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instead of the slip joint variety.. After stating this pre- 
ference so far as the .dluminum litter was concerned, the Air 
Corps then made the esc snes comments regarding the steel 
litter: ‘gta 


The steel litter weighs about 8 pounds more than 
_ the aluminum litter. With aluminum litters, this 
means a saving of from 80 to 264 pounds, depend- 
ing upon the type of sirplane in which they are 
cused. The bulk of the steel litter is greater 
than that of thé aluminum folding litter due to 
' the fact that the foot rests do.not fold in. 
This will also make considerable difference in 
transporting litters in large number by air.°! 


7? zimmer- Thomson Corporation, Long Island City, New York, 


pian this final rejection by the Air Corps, nothing 
more was heard of the slip joint type of steel folding litter. 
Experimentation with steel tubing was not, however, immediately 
abandoned. ‘The Zimmer-Thomson Corporation of Long Island City,New 
York, a manufacturing affiliate of the Zimmer Splint Company, 
continued the retearch work that had been initiated by the 
latter company and, before the close of 1942, had developed 
a wholly new type of folding litter which w es demonstrated 
before officers of The Surgeon General's Gffice in the early 
part of 1943.9" 


The new litter was double-folding, being constructed 
in three sections which were connected by means of folding 
hinges rather than slip joints. The standard steel under- 
carriage had been used but, in order to keep the assemblies 
from overlapping when the litter was folded, the two spreader 
bars had been staggered at different relative positions on 
the side rails. Thus, the distance between the feet or stir- 
rups of the litter, which were attached to the spreader bars, 
was less then the amount lise i by Medical Department speci- 
fications 58 


This discrepancy was detected by The Surgeon General's 
Office when the new litter was first inspected and it was sug- 
gested that the difficulty might be overcome by having the 
spreader bars fold in opposite directions. This change was 
attempted by the company but there was still some overlapping 
ofthe assemblies when the litter was folded. It was then 
decided to employ one straight spreader bar and one curved 
bar, the patient to be placed on the canvas with his head 
toward the curved end. Using this method it was found that 
the litter could be folded compactly and also that the stand- 
ard fod’ distance could be maintained.99 
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The modified design was completed before the end of 
February, 1943, and a pilot model submitted to the Equipment 
Laboratory at that time. It was pointed out by the manufacturer 
that the new litter could be collapsed and fitted into a car- 
ton or box, 7 inches square by 30 inches long. This was 
stated to be a 33-1/3 per cent reduction in the volume occupied 
by folding litters previously built by the company for the 
Medical Department. As previously mentioned, the new litter 
was equipped with folding hinges in place of the slip joints 
or earlier models. Inasmuch as the merits of these two types 
of joints had been the subject of considerable controversy in 
connection with the old folding aluminum litter, the opinion 
of this key manufacturer of Army litters may be of interest 
at this point. 


A second feature of this litter is that the type 
of hinge which is employed does not depend on a 
close fit precision joint. Since stainless steel 
is too critical to be used for this purpose, it 
has been my personal feeling that all the folding 
litters which we have yet seen which utilized close 
fit sliding or pull-apart joints are very unde- 
sirable in that the plating or protective ccating 
will wear off in very short time and consequently 
the parts will rust and render the litter useless. 
The hinge on the litter we plan to submit to you 
could endure considerable rusting without its 
eperation beings impaired. 


As the poles of this new design litter are 
positively linked together we avoid the diffi- 
culty of handling which is encountered with 
the pull-apart type when it is taken apart, 
allowing the four poles to shift around more 
or less indiscriminately.*° 


Two other factors were also alluded to by the menu- 
facturer in submitting the new litter to the Laboratory for 
test. In the first place, the new model was a direct adapta- 
tion of the standard straight steel litter with the exception 
of one special spreader bar, and was consequently almost cn- 
tirely interchangeable with the regulation item. The main- 
tenance advantages of this feature were obvious. Secondly, 
the new litter was constructed of the. same rail carbon steel 
tubing used in the production of the straight pole model. 
This material, which was a reclaimed steel, was stated to be 
not only tough and durable, hae arene available in any 
quantity desired. ej “ 

On 5 March: 1943, in company with seven other experi- 
mental litters of different types, the new Zimmer steel model 
Was forwarded to the 52nd Medical Battalion for ‘servide test. 
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In view: of the subsequent decisiveness of this particular mass 
test, , une instructions given by the Equipment Laboratory were 


Bs surprising gly cursory. The edrlicr custom-of sending detailed 


written instructions along with the request for a formal re- 
port of test findings was clearly not adhered to in this 
‘instance. The Laboretory merely stated: 


t is requested that your organization have 
carried out such tests as you may deem necessary 
to compare and determine the suitability of the 
folding litters listed in Paragraph 2 below, and 
that the findings and any recommendations you may 
wish to make be reported to this office informally. *# 

The reply from the 32nd Medical Battalion, made on 
10 March 1943 upon completion of the field tests, was one of 
the least detailed reports yet recoived from that agency. It 
was stated that the following tests were conducted: (1) the 
litters were opened and closed; (2) a two-hundred pound patient 
was carried at quick time and at double time; (3) the litters 
were subjected to rough treatment; (4) the litters, while 
open, were twisted and forced as much as possible by two 
corpsmen; (5) attempts were made to open and close the litters 
after mud and snow had been applied to their joints; (6) the 
litters were used in.all berths of the standard ambulance; 
.(7) the litters were assembled by men in blind-fold.# 45 


The performance of cach of the various litters under 
the tests enumerated above was not described. The balance of 
the report consisted simply of one-paragraph evaluations of 
the eight litters tested. Comment on the Zimmer-Thomson model, 
which was listed as second choice, was as follows; 


This litter was equally well liked for its 
ease of opening and folding. However, it is 
heavicr than the No. 8. The hinges are less 
rigid when the litter is open and here again the 

* canvas is too loose allowing the patient to rest. 
on the spreader bars. Otherwise this litter is 
well liked, very stable and withstands all types 
of treatment very well. .It is thought that if 
some. device could be arranged to stabilize = 
hinges when this litter is sia it would be- 
great improvement. a4 


The amount of formal interchange of information 
babies the Equipment Laboratory and the 32nd Medical Bat- 
talion had been, as we have just seen, extremely scarit, The 
effects of this deficiency in reporting were shortly to be 
Seen at the next higher echelon .of command, No separate 
report of test results regarding the new Zimmer litter appears 
to have been made in writing to The Surgeon Genéral's Office. 
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“The. ‘only further mention of the litter that was found was 


* the mere ‘statement that it had been tested=-included. in a 


brief report, dated 16 March 1943, in which a double-folding 
_ laminated’ wood litter was recommended for adoption by the 
"Medical ‘Department, 45 While it is probable that impending 
“new aluminum restrictions, which were soon to deny the use 

of this material even for folding litter construction, were 
the primary cause of this unusually hasty examination and 
_Teport, the fact remains that little or no opportunity was 
given either The Surgeon General's Office, or for that mat- 
“ter the Equipment Laboratory, to make a careful and independ- 


~ ent evaluation of the Zimmer litter on the basis of Paste 
cat and precise recorded data. : ) 


While the procedures by which rejection of ee 
Zimmer litter had been accomplished would scem to. be open 
to some question, no exception could be taken to the end 
results achieved by the Medical Department. The folding 
litter whichwas eventually selected by The Surgcon General's 
Office in preference to the stccl and other models was soon 
to be regarded as the best folding litter ever developed for 
thé United States Army. However, as wo shall sce in a moment, 
the Zimmer double-folding, hinged litter played en important 
part in this final development. 


J. Carlisle Modots I and II (hedical Department 
Uguipment. Laboratory). 


oe While the Zimmer folding , taal litter was considered 
too heavy for optimum ficld use, one feature of its design had 
from the first strongly impressed Equipment Laboratory offi- 
.Cials. The novel idea of sectionalizing the side poles into 


4: three, instcad of two, hinged scctions, thereby producing a 


double-folding litter of unusual compactness, opened up possi- 
bilities which were immediately soized upon by the Laboratory. 
Early in 1943 y research and development personnel at Carlisle 
Barracks set to work on the construction of a double-folding 
litter using laminated wood (as in the latest’ straight pole 
model) and using a hinge similar to the Zimmer type but 
_ designed to fit a square-shaped pole. A way was also, devised 
“to employ the standard undercarriage instead, of the somevhat 
unorthodox running gear used in the Zimmer assembly 


Within seyeral weeks. tao of these ba sees 


% wood litters had, becn’ eonstructed;, Carlisle lodel Number I 


“(which had a square’ siceve type. joint) and Carlislc- Model Num- 
“ber II (which had an insort ‘typo joint)... In, the view. of. the 
Director of the Equipment Laboratory both of those litters, 


_. which had been tested informally by the, Leboratory, were cqual 


to the Zimmer steel type in’ sturdiness, had the, advantage of 
‘ being lighter in weight, wero not ¢ Apt to rust, and, by 
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making use of laminated wood, eliminated the need for, carbon 
steel. poles which were then in danger of being declared as 
critical as aluminum. Howéver, the. hinges with which the 
litters had been equipped were admittedly weak. They had 
been constructed of scrap materials and it was no surprise to 
the Laboratory when subsequently this component was found 
defective by ‘the 32nd Medical Battalion.4 


On 10 March 19435 a es Carlisle litters were 


_,. transferred to the 32nd Medical Battalion and tested along 


with the Zimmer steel model and five other double-folding 
laminated wood models which had since been manufactured for 
the Laboratory by an outside manufacturer. As might have 
been expected, out of the eight litters tested, the Carlisle 
models were listed seventh and eighth, respectively. It will 
be noted, however, that weakness of the hinges was the princi- 
pal defect. cited. The bs | REROTSE comment follows: 


Carlisle liodel No. os This litter was 
found to be too unstable at the joint. I1t was 
likewise found to be too short and too hard to 
connect. and disconnect with dirt and ice present. 

Carlisle Model No. II. This litter was 
thought to be the poorest of the lot because of 
the weakness at the welded joint and because of 
the difficulty in wora.seay the joint in place 

“orice they were together, 


As in the case of the Zimmer litter, no separate 
report on these two Carlisle Models was made to The Surgeon 
General's Office by the Equipment Laboratory. Simply a 
brief reference to the fact that they were tested was included 
in a subsequent communication, dated 16 March 1943.49 The 
Same comments as to the adequacy of these procedures as were 
given in the case of the Zimmer folding steel litter would 
seem to apply with equal force here. 


Ke Mikar Specialtie es Company, Baltimore, Maryland. 


It will be recalled that the Mikar Specialties 
Company (division of National Store Fixture Company, Balti- 
morc, Maryland) had, in December, 1942, successfully developed 
a laminatcd wood straight pole litter which was subsequently 
adopted as standard by the Mcdical Department, This company 
was now invited to assist in the production of a new folding 
wood litter, The nature and extent. of its contricution to 
this lattcr undertaking, however, is still a matter of con- 
sidorable COnSTOV CERT + | 


- According to the abel ed of the Equipment Labo- 
ratory, Mikar Specialtics Company did not make any important 
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creative contribution to the development of the folding wood 
litter, but simply performed a largely routine. manufacturing 
task. The unique double-folding arrangement (accomplished 
by a triple-sectionalizing of each side pole). was originated, 
it is stated by this officer, by the Zimmer-Thomson. Corpoe . 
ration and was embodied in the double-folding steel..litter 
which was submitted by that company early in 1943. As for 
the hinge design which was ultimately adopted by the Medical 
Department, this, it is contended, also originated with. the 
Zimmer-Thomson Corporation, but was later modified by, . the 
Equipment Laboratory to fit the laminated wood pole. All 
that Mikar Specialties Company had done, therefore, apart | 
from simple fabrication, had been to "remedy a few defects. 
chiefly in hinge materials used" in the original Carlisle 
Models .70 


An opposing viewpoint on this question was held | ~~ 
by Mikar Specialties Company, and its position was sustained 
to a considerable extent by the Chief of the Field. Equipment 
Branch of the Plans Division, Office of The Surgeon General, 
who had also been active in this phase of the development 
work, According to this version the contribution of Mikar 
Specialties: Company had been considerable. The problem of 
developing a folding type litter with satisfactory hinges 
had by no means been solved by the time liikar Specialtics | 
Company entered the picturc. In the words of the Chief of — 
the Field Equipment Branch: aed. 


« »e« This had been attempted by a number of 
organizations for about 4 or 5 months prior 
to this request with unsatisfactory results. 
The Mikar Specialties Company was successful 

in developing litters of this type which 

- passed the test of our Laboratory at Carlisle 
Barracks and the Laboratory of the Air Corps 
at Wright Ficld.?1 


Whatever the proper apportionment of credit may 
have been in this case, in the early part of March, 1943, a 
double-folding laminated wood litter (which was subsequently 
to meet with the approval of all Medical Department officcrs 
concerned) was shipped by Mikar Specialtics Company to the 
Equipment Laboratory for final Finae tost.* 


The new litter (8ce Fig. 13) was 90 inches in 
over-all length, was 22 inches wide, and weighed 20 pounds. 
- Slip-on canvas, 72 by 22-7/8 inches, scrved as the cover or 
bed of the litter, and was designed with two semi-circular 
cut-euts on cach side where the pole. hinges were located. 
The material from which the side poles had been constructed 
was identical with that which had becn used in the case of 
the new straight wood litter; laminatod: wood,.6-ply, 1-1/2 
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by 1-1/2 inches, with corners rounded. Each pole, however, | 
was divided into three sections so that the litter could be 
double-folded on its longitudinal axis. Like the straight 
pole litter, handles had been formed merely by i the 
poles for bs inches: at the ends. 


“Phe atTaeiee of the new litter were of steel con- 
struction and were 36 1/8 inches wide and 4 inches high with 
braces. They were bolted to the poles 22 inches from the 
pole ends. As in the case of the straight wood litter, the 
spreader -bars extended crosswise at the stirrups. The hinge 
with which the new litter had been equipped consisted of a 
steel: channel to which the ends of adjoining pole sections 
were attached, -In opening the litter these pole sections 
swung in toward one another until the ends formed a snug 
fit. The bottom of the metal channel supported and held 
the sections in position during casualty carry. Finally, 
the litter was cquipped with two web straps, attached to 
the poles at the stirrup bolts, which could be used in 
cote ta ae litter for casier handling and 
storage .23 


‘In addition to the above modcl, four more litters, 
incorporating minor variations in pi n, were also shipped 
to the Equipment Laboratory for test.24 Inasmuch as the test- 
ing instructions issued by the Laboratory as well as the 
description of the tests conducted by the 32nd Mcdical Bat- 
talion have already been quoted in connection with the Zim- 
mer folding steel litter, they will be not repeated here. 
Out of the § litters tested, the model described in the 
above paragraph was rated as first choice, while the miscel- 
laneous designs were all rated as inferior to the Zimmer steel 
litter, though superior to the two models constructed by the 
Laboratory itself. 55 The commont on the preferred "Mikar" 
litter was as follows: 


Litter No. 8 is very stable, easily opened 
and closed, It was chosen over the Zimmer- 
Thomson because of its lightness and tho fact 

_ that it remained more rigid at the hinges. How- 
' ever, this litter withstood all tests very well, 
but the canvas was too loose allowing the 
patient to sag and rest on the spreader bars 
while traversing rough terrain. lien handling 
this: ‘Litter liked it very much, 


Th a Pitial Poport to The Surgeon General's Office, 
the Equipment Laboratory gave its recommendation, on the 
bate er the mass field wees that had been conducted. 


“Accelerated service tests and Laboratory 
nee s SpdeRbenae in this Laboratory.and by the 
3nd Medical Battalion, Carlisle Barracks, Pa., 
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revealed that the litter in question was undoubt= 
edly superior in all respects to any of the 
others tested. It is easy to handle when either 
open or closed. It is compact, sturdy, and com- 
fortable. The litter when closed is 31 inches 
long, & inches wide, and 7 inches high. Its 
weight is 20-1/2 pounds. In all respecis it 
compares favorably with the standard aluminum 
folding litter. 37 


It was then recommended by the Laboratory that the new double- 
folding laminated wood litter be considered a suitable folding 
litter for use by the Medical Department.58 


On 2 April 1943 a series of static ‘loading tests 
were performed on: the new folding wood Litter by the Aero 
Medical Research Laboratory.99 The results were satisfactory. 
The detailed report, which was forwarded to The Surgeon 
General's Office on 22 April 1943, showed that center section 
deflection had ranged from 1 inch, under a weight load of 200 
pounds, to 7-1/8 inches under a Lead of 1200 pounds. Only 
when the litter .was.being made free with 1300 parson did one 
of the poles break at the sleeve. 


With the results of all tests nov in, there was no 
abanowe any doubt that the Medical Department would approve of 
the new double-folding wood litter as a standard cauipment 
item. A controversy now arose between the Medical Department 
and Mikar Specialties Company regarding development costs. | 
As the general aspects of this particular issue were discus- 
sed at some length in the preceding chapter,©l only a few 
additional comments will be made here. As for the specific 
estimate of costs presented by the manufacturer for this 
second development period (the first period covered devel- 
opment of the straight wood litter), the bill was not a small 
one. Mikar Specialties Company listed as the cost of its 
research and manufacturing efforts from 2 January 1943 to 
1 April 1943 the sum of $25,108.58. This amount included a 
direct labor charge of $3,550.20, factory overhead $4,615.26, 
general end administrative overhead $2,130.12, materials 
$313.00, executive salaries $6,500.00, and finely | 8,000.00 
for "Development Fee for Period", e 


The inflation of this company's bid for the 
initial production of the new laminated wood folding litter 
by the inclusion of its development costs was instrumental 
in its failure to receive this opening contract. Unlike 
the case of the straight wood litter, however, this. temporary 
elimination of the key manufacturer did not produce serious 
production difficulties, Since the laminations for the fold- 
ing pole could be produced in relatively small: sections, the 
large presses needed for the manufacture of the straight pole 
were not necessary. Consequently, as we shall see, the Medical 
Department, Nish arepanadnie no difficulty in finding. adequate out- 
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side sourees..of supply. The failure of Mikar Specialties 
Company to cbtain a substantial portion of the initial prod- 
uction did, however, lead to prolonged negotiations with the 
Medical Department over the question of development costs. 
As was mentioned. in the preceding chapter, it is hoped. that 
such difficulties may be eliminated in the future by. the new 
system of advance deve lopment contracts. : 


L. The Aluminum Shortage. 


In looking back over this second phase of. Development 
Project, F-7, one aspect stands out with particular. sharpness: 
the haste, 1 leading at times to an extremely cursory handling of 
formal procedures, with which experimental work was carried out. 
The need for haste was.by no means illusory. Since the begin- 
ning of the project there had been a constant tightening of 
aluminum restrictions. In March, 1942, the use of aluminum, for 
the production of straight pole litters had been denied, and 
early in February, 1943, The Surgeon General's Cffice was. called 
upon to justify wren the relatively small amount: of. aluminum 
which was still being allocated for the manufacture of . folding 
pole litters. In a memorandum to the Under-Seeretary of. War, 
dated 4 February 1943, The Surgeon General's Cfficc stated that 
while the production of folding aluminum poles would have to 
continue through February and March, progress was being made 
in the development of a bonded wood folding litter.and it was 
hoped that within the next sixty days the remaining structural 
problems affecting that: litter would. be. solved. 


There was, therefore, the. grcatost. pressure on "the 
lledical Department to produce a substitute folding litter in 
the shortest possible time. To a considerable extent, no 
doubt, many of the procedural lapses which have been noted 
in the preceding section could be attributed to this unremit- 
ting outside pressure. It is notevorthy. that, despite this. 
haste and the administrative short-cuts. it necessitated, ea 
satisfactory litter was developed and placed under procurement 
by the Medical Rapanfanan in time to meet, the bate He: 
deadline, | oa re 


IV. Standardization and Procurement Phases. 


de Standardization n_ Phase ‘SO. 


The doublo-folding, 1 laminated “wood litter was. 
apparently never formally processed for standardization through 
the Medical Department Technical Committee. A careful exami- 
nation of the minutes of .all meetings. of | this committee from 
1 January 1943. pubic formal. se sR of Jeionsces dicket, 
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F-7 on 24 July ‘ 1943 Sianinsot! no reference to this equipment 
item. The new litter did: have, of course, the recommendation 
of the Equipment Laboratery. Moreover, in aletter dated 16 
March 1943, Army Air Forces had informed The Surgeon General's 
Office that if a satisfactory folding wood litter could be 
developed it would be preferable to the new straight wood lit- 


-. tercas a: “substitute for tho standard aluminum mode1.64 While 


. These actions were in no sense. equivalent .to formal compliance 
with. the previsions tf’ AR’ 850-25, they at least furnished some 
basis for the step which was next taken, .On 15 May 1943, by 
Surgeon General's Office Circular ‘Letter, the double folding 
Beg aga wood letter was | added. to the, aiaioed Supply Catalog 
a. standard -item,®5  ~ 


Bs " Procuronent Phase. | Se ae 


At first glance it would seem that: research and 
development personnel ‘had, in ‘their search for a substitute 
Yor the folding aluminum litter, .4 much more leisurely dead- 
line to.meet than had’ been the case of the straight litter 


‘o project. In terms of the time factor alone, that was truce. 


‘Both development, projects had been. initiated at about the 
same timc, yet the aluminum restriction was applied to straight 


pole litter ; ‘production | on 3 March 1942, whereas the manufacture 


of folding alutinum litters was allowed to continue through the 
’ spring of 1943.66 The time gain. in the latter instance, how-. 

_ ever, was largely illusory. Since the straight: pole litter 

- project carried an "A" priority, the attontion of the Equipment 
Laboratory was centered on this field of activity, and in 
numerous instances experimentation with a new construction 
material was not even begun with respect to the folding pole 
litter until the substance had been found acceptable for use 
with the straight litter. 


-, AS we. have seen,‘ modest allocations of aluminum were 
obtained for the months of February and March of 1943. Further- 
more, it is cvident that deliveries on uncompleted contracts for 
, Fone og: aluminun. litter production were permitted after March, 

1943.6 The critical shortage, therefore, was not to — 
fully operative in this ficld until. the. summer of that yea 

. Against this background of developments it can. be: an ge er 
that the’ race agiiinst time had again been won by the hiedical 
Department. Approved by the Equipment Laboratory on 16 March 
1943, the new laminated wood folding litter was placed under 
-. -procurement the’ following’ month. .On 10 April 1943, an order 

- ,was placed by the Medical Department for..the manufacture of 

' 138,554 of. the new litters at ‘a unit cost of $8.65. The first 
deLivory under the contract was made on 21 Way 1943, when 
1,100 folding wood litters were ‘reccived by Medical Supply 
Depots, By the end of Junc, 1943, 11,000 of the new models 
had been delivered and, by the 4th of December, 1943 the entire 
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38,554 litters had boon feecived. 8. & ; 

An understa inithing of — prodinenie fioture.: ag it. 
existed during -this period can be sgn mete from an spewhapy ee 
of the following table .69 i i 


‘Latter, 2 wbladA é.Alundnun Aluminum Litter, Folding, 
: Mose: 


Net Stock | 7 ae of 
(1 Jan. 1943) 10,948 abe. * wiped 
Issucs eae’ 

1 gon, 1 to 30 Sep. 1] 078 4,199 
Deliveries ; oct Wo Romer ea 
‘Ol Jan, 7 to 30 Sep. 1 12,60 25,48 
Net Stock Die aay ae eS i: 

(30 Sep. 19 


Contracts - ary 
(30 Scp. 1943). 48h 7 


The pias ot auieas. of the ‘Poldarie ‘node Titer; 
in view of the relatively limited uses. for.which the item had 
been designed, is impressive. After the initial production 
order of 10 April:1943 had been fulfilled, .a. second contract. 
was awarded for the manufacture of 30,666 additional folding « 
wood litters, unit:cost being reduced to $8.55. ‘As F- 25 

| January 1945, all of these new litters had been delivered, 
making a total of 69,220 folding wood litters available for prc 
combat service, /0 Comparing this procurement record with that 
of the straight wood litter, where total production | was only: 
5,363, it will be secn that the folding litter was the item’ 

in which laminated wood performed ied greatest service for: 

rie Medical DOpar enon .- ; 


V. rls of the Folding Wood Litter. . |. 


A, The a. Wood litter versus the Fendi Murdo ieee 
Litter. Pe oe 


othe, Fact that. the Ae whoa ‘of: s ‘folding jee 2. 
litter were constructed of triple-ply laminated wood ‘instead* 
of duraluminun, that the poles were square with rounded corners 
instead of tubular, and that’ the handles were of the. ‘integral . 
rather, than the. insert. ‘type, were not among the reasons popernae 
ly advanced in: ‘asserting the’ superiority. of ‘the folding viood 
litter over the: aluninun model. .The straight wood litter had 
possessed all of theseé distinguishing characteristics and yet 
as soon as aluminum was again available the laminated wood. 
item had been immediately superseded, | 
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The superiority of the folding wood litter lay . 
rather in certain other unique structural features, One of" 
these was the special channel hinge of the laminated wood” 
design which: had been readily accepted by all interested | 

agencies. Such acceptance was in marked contrast. to the — 
almost bitter controversies which took place, first when 

the’ slip joint’ was initially presented for standardization, 
and later when ‘the question arose as to whether the slip joint 
or the newly developed: link hinge was to be adopted as a Pens 
standard component::for the folding aluminum litter... Even ane. 
today,” it may: be observed parenthetically, this latter dis- oe 
agreement does wt: appear. % have been successfully resolved, . 


“Séeondlyj othe doubte-Poldine feature “of ee new : 2 
wood litter offered decided advantages over the single fold i 
of ‘the‘alumirtua design; ‘Because of the sharp decrease in? |” 
the léngth: ‘ditiension; the new litter could..be. collapsed “into 
a smaller cubicspace, thereby simplifying greatly problems. Bi 
of both: storage and handling. .Where.storage quarters were 
cramped'as in’the:case of tanks, or: where loading and ‘unjoad=" 
ing of empty litter had to be performed through smal} ‘door Mare 
openings as in the case of many of the early ambulance ‘and - 
cargo’ planes, the advantages of the double-folding model 
were self-evident.’ Furthermore, since: the wood. side. poles | 
were divided into three-seetions instead of two, it was.no | 
longer: difficult: to find:a sufficient number of. manufacturers 
who wofe..equipped with power iarge enough. to. turn. out. the’ 
—— daminations. | ‘ abe eige Uhee ae eee 

Finally, from. the eres vise of durability ‘and : 
SSS eee: in: the ficld, the Medical- Department. was ie 
spoken in its preference for the folding wood litter. p23. ei 
20 October 1943, Colonel Paul I. Robinson, Director of the 
‘Procurement: Division of The Surgeon General's, PEENOS summed 
up this matter as follows: “ : 


~The "double-folding laminated wood litter ae 
“=” “eonsidered the most:satisfactory by the Plans 
7 “Division of all the folding litters. The 
_, “** Lelding steel and aluminum litters ... mei 
he SEES Have net: stood up as ‘well weer aie condi= 
pee gone as the wooden Litters oy 


ome chs ts ie: ‘ie kaeiie. cotauads: of Medical’ Department préfer- 
Signe: eh 5 April 1944; The Surgeon.General's Office. submitted 
_ the proposal: that the folding wood litter be adopted. asthe | 
“only Standard: ‘Medical: Department £olding:. litter... The. folding 

aluminum litter: was tobe reduecd..as-soon. a@.practicable. to = 
the tlassifiéation of ldmited-: standard, . -issucd: models. to be” 
repaired’ simply: by cannibalization after. stocks of. ropair ‘parts 
had’ been ‘exhausted.7#: -Although-,more than.a yeahs. ee ey Was., 
encountered,‘ this: proposal rescived:- Army. Service. Forees.., ee 
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sanction in July, 1945.73 


Bas The Folding tlood Litter versus the Straight ‘ood ° 
dette 


aie. terms of actual usefulness to the Medical irate 
ment, eee folding wood litter was a decidedly more profitable . 
dé¥elopment: than the straight wood litter. Procurement data. 
indicates. this.fact clearly. As of 25 January 1945, more: ‘than 
69,000..of the. folding. type wood litters had been’ HS aca boe! ias-: 
against 5,363. for,.the.straight wood pole models-./ puchee 
more’, - from the: standpoint of ease of manufacture, ‘the eed 
wood litter was superior to its straight pole counterpart.. 
No unusual:..problems; were encountered in the manufacture of 
the: former.whereas,. as was pointed out at some ‘Léngth in the 
preceding .chapter,,.because of the large presses neéded ito *: 
prodiice laminations of. the length specified for the’: Yatter 
modé] ‘there was. a: question at the start as to‘whéether this . 
litter. ecu nee been acta ‘in quantity bec ‘the ‘eodasion. 
denianded cp bay gits éivedes ; SD eee 


ac ahneie ‘perhaps fhe, most. convincing: “evidence was the 
oad icone. the Medical Department itself, On 4 April — 
1944, The. Surgeon. General's Office recommended that: the fold- 
ing’ wood litter be: continued asa, standard catalog item, but 
that the. straight.: wood litter be eebigcel by the straight » 
aluminum: model and: reclassificd. to limited’ standard.76 © While 
this proposal was subscquently tabled, in July, 1945, the 
straight wood litter was reduced, with ‘Army Serviee Forces . 
sack a ab ait he MET 


Dig The Folding ‘tiood. Litter versus “the ‘Straight Alumiman 
i ; litter. - i pce sein, ee, 


Apparently the only epnitdiee weesiaie wag aalnen 
against the folding wood Litter was concerned with its use with 
the collapsible field carrier, “It was found’ during amphibious 
training that when the occupied Litter ‘was placed on the field 


carricr the center section. of the litter would not remain rigid but 


tilted upward,. thus’ tending to. qhake the feet and head of the 
patient hang down, 72 A thorough study! of this defect was made 
by the Equipment Laboratory during the carly: part of 1944, and 


"tat Lange: number of: hinge locks designed to remedy the difficulty 
wore: tested.:7 It. was. concluded, however, that’ this undesirable 


collapsing -of the ends of “the. litter, under the conditions noted 


‘aduld not be corrected . unless, major. changes in design’ were: | 


avconiplished../9 @ Accordingly ,.. The Surgeon General's: Office, on 
25 April .1944,. recommended that units © issued “the ‘collapsible 


WN eld -carticr. for . sc. An, “medical . .cvacuatién ' ‘or ‘personnel in 
“amphibious ‘operations sould a hengatartngegsive ‘the straight 
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i aeiseiieeas coutuadl osama of the foleane ‘wood avant 


. The. mete ms ‘ie folding wood litter in the. evacuation 
procote™ was, of course, not greatly diminished by the above 
decision. liuch more serious, however, was a policy change 
thatshad: occurred several months earlicr with respect to the’ 
equipment tovbe used -in aerial cvacuation. Qn 4 February ; ness 
thesAir Corps. submitted the following recommendation to The ,. 
Suneeons sister iedbiaatiats DELASES gant Po 


a) “This Randeimactaue: hae been . ae ie the 
“°.Gonservation Section of the ar Production Board .. 
that saicesisaisie is: arehinnte: for sages PRL SR ye: 
Te is pocemienticd that: hentai atuminuni mele 
litters be secured for the Army Air Forces, for 
the remainder of 1944 and 1945.1 


This decision, which was subsequently approved and 
forwarded through procurement channels, was of far-reaching 
importance so far as the folding litter was concerned. It 
significd that the litter which had bcen originally designed 
almost exclusively for airplane use had now been supplanted, 
in Air Corps procurement, by the standard ground force littor. 
There is no documentary indication, however, that this unusual 
turn of events was the result of inferior performance of the | 
folding wood litter in air-evacuation., Tho data at hand dis- 
close’ no criticisms of this sort by the Air Corps. . It appears 
instead that. this late shift in prefercncc came-as a result of 
— basic changes ‘in. aircraft design which rendered. unneces- 

sary the: furthor exclusive uso of apectal folding | litters.” 


By. the: cui Bo of 194A» airplane doors had been 
ercatly enlarged so that, in. the loading and unloading of empty 
litters, cubic size of the collapsed litter was no longer a. 
crucial factor .82 Furthermore, the.interior of cargo. and 
transport planes had been so greatly enlarged that some were 
now capable of ¢ accommodating as many as 36 paticnts at a time 53 
These changes virtually eliminated the uniquc storage problems 
that had previously existed. The net result.of these and other 
developments was that the. folding litter, as such, was no 
Tongemyons Deer bopenh! o-dtom. tn aerial evacuation. . ; 


a ‘Broie ae, Jermination. onal 


The | ‘suspension "ae Vero latent Praionk” Fe7 “ Litter, 
Folding. qas’carricd out in complete accordance with the 


requirements of AR 850-25. -Noting that no progress had. been -. 
reported on the. above. ‘projoct,- The Surgeon General's Office, 
in the..early part of. July’. (1943 ‘formally requested. advice from 
the Equipment Laboratory as to whether it should be dropped 
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or suspended.84 On 8 July 1943, the Laboratory replied with 
the recommendation that the project be suspended as a reopen- 
ing would be warranted as soon as the material situation 
improved. : 


At its meeting 19 July 1943, the Medical. Department 
Technical Committee approved the above.recommendation and, 
three days later, this decision was submitted by The Surgeon 
General's Office to. the Commanding General, Army Service 
Forces for final “approval.8 This request was. granted..and, 
before the close of the month, the Equipment Laboratory was 
officially notified to Stispend work on the subject project. 
It will be noted that conformance with the. provisions of 
AR 850-25 regarding research and fee 2 Sel eens : dates 
roughly from this period in 1943» RMD ee Re GAS 


Wi Geeta ae 


" Considering ‘first: ‘the conduct. ‘and reporting of 
engineering tests, much the. same comments can. be.-made ak 
regard to. Pewelopnent Proj ect fad, as were meade in.. the prow 


From a sthly” of ee Geodiabie aseimente is would. apiioas peat 
With” one exception the engineering, tests to which. the various 
experimental” folding litters were subjected. wore: extremely-: 


rudimentary in nature. Cfficial reports include no mention of 


the use by the Equipment. Laboratory..of.mechanical testing 

devices, and. analytical. data. rega wding. structural.features of. 
‘the litter.were rarely. expressed: in quantitative. terms. : 2.4) 
Typically. such information took the.form-of déductive reason: 
ing, based ° largely on visual. observation: and: past experience. 


-In one instance only, standard staticjJoad - tests were performed 
and . Statistica .Lly reper tgs by the .-Aero Medica et Research La ss 


_ratory, at | Wright, Ficld.’ 


The ‘trond in field tests. bei field tent: icceuieob: 
likewise follows mach the same pattern that was noted in the 
preceding chapter. Throughout 1941, and during the early 


part of 1942, detailed testing instructions were issued by , 2) 


the Equipment Laboratory for the guidance of the 32nd liedical 
Battalion; carefully prepared, itemized test reports were 
forwarded™in “turn bythe’ ‘testing agency; the final reports 
and recommendations which were sent to The Surgeon General's 
Office were sufficiciently detailed end. comprehensive to 
afford full opportunity for an independent review of the 
performance record of the item in question... This policy of 
extensive field testing and carcful reporting was, however, | 
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reversed during the later half of 1942 and, by the close of 
the first quarter of 1943, the above procedures had, in 
substance, been largely abandoned, 


The case of the laminated wood folding litter, which 
was to be tested comparatively with seven other experimental 
litters, furnishes a vivid illustration of the changes in 
practice that had occurred during this latter period. Instruc- 
tions to. the: 32nd iiedical Battalion merely stated that whatever 
tests. that. were. deemed, necessary should. be conducted. The 
formal. test report subsequently submitted to the Equipment Labo- 
ratory,. covering the performance of the: eight litters in ques- 
tion, was slightly over one .page.in length, No account of 
individual test results was given. The litters wore listed 
in order of preference, and in cach instance a brief statement 
_of the reasons.for the rating was appended, The final report 
to The Surgeon - General's. Cf£fice ‘contained nothing in the way 
of test. data,,. Aside. from certain general remarks about the 
new litter, the report simply stated that tho litter had been 
tested.in comparison with scven other models, had demonstrated 
its superiority:, and was therefore recommended for adoption by 
the Medical. Dopar iments . 


From. the: above ‘dameeinkion at can be seen that 
indepondent and thoroughgoing revicow of action taken by lower 
echelons of command and based on written records, was no 
longer possible. What had been retained were simply theo 
outward forms. of compliance with this procedure. - 


B. Development Cost Policy. 


The adoption of the folding wood litter led to a. 
controversy between the Mikar Specialtics Company and the 
Medical Department over the question of development costs 
which soon became part of a larger controversy involving both 
the straight and folding laminated wood litters. Inasmuch as 
this subject was dealt with at considerable length in the pre- 
eeding.chapter, no effort will be made here to elaborate on _ 
that analysis. .It should be repeated, however, that the 
policy of waiting until development work had been completed 
before , attempting | to .reach.an understanding regarding the 
costs involved, was soon, to. be” superseded, In February , aa 
19445 .a. system,of pro-negotiated Development Contra rcts was. — 
instituted which, -from-all present: indications, should offce= 
tively solve. such A msepeentee in’ See scmenicie 


Se 


oe “Problons. wy Administrative Coordination. 


ieee, Seats ie: de paciaee follevied in Pestmeldy 
suspending Dovelopnent£ Projects F- aly the fe bids OFS 
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AR “850-25 iestens appear to ee been: more. vichiaety ‘followed. than 
in the case of the straight pole litter project. There seem to 
be no written indications that the various important modifi- 
cations which were made in the folding: aluminum litter were . 
ever officially cleared with all interested arms. and services . 
as required by regulations, or that the folding. wood litter: : 
was ever formally processed for standardization.through the | 
Medical Department Technical: Committee.: While, generally 
* speaking, this lack: of conformance with Army Hegulations 

does not appear to have led to serious difficulties, in one 
sewer ‘it did oa an extremely n icasaorgia situation. 


5 tp: the latter part? “of 1941, amsebane specifications 
for thé’ folding. aluminum litter were amended -to, provide for the 
adoption of’ the new pressed steel stirrup and. spreader bar 
assembly in place.of the old, extruded aluminum undercarriage. | 
Inthe new Specifications, however,’ not only, was this change — 
ade but, in addition, the: Zimmer-link hinge was replaced by 
an earlier: slip joint. design. - While both. of. these modifi- 
cations in components could have been easily. processed through 
the Medical Department Technical Committee, thereby achieving 
complete and immediate coordination with all interested 
agencies, the records show that-this was: not done. Instead, 

it was not-until Liay, 1942, when the differences. between. the: se 
old and new: litter designs were brought to the attention of 
Air Corps authorities by the. Zimmer henufacturing Company. : 
that Air Corps opposition to the slip joint substitution was ~ 
conveyed to the hiedical Department. 


As a result, although ‘the new specifications were 
temporarily continued in force, the i cdical Department agreed 
to purchase as a supplemeritary litter the link hinge. model 
desired by the Air Corps. In short, months after specifi- 
cations: had been drawn up and aprivovel, it was. forcibly cal-— 
led tothe attention’ of the Medical Departmont that. they were 
not accéptable to the one: agency which was at that time the 
priricipal ‘user of the item in question. °, That such avkward 
situations could’have been prevented by. a pie adherence 
to the administrative principles.laid dowm in AR 850-25 was 
a thesis that a number of: Medical Department officers were. 
to support in ‘the. months. that followed,..The need for closer 
coordination of -roseareh’ and. dovelopment. activities, especial- 
ly: with respect to final adoption. or: modification: of Medical 
Department ae was, increasingly: recognized. during. the. - 
latter part of 1943, and certain reforms were instituted: 

By February, 1944, as a culmination of scveral reorganizations 
within The Surgeon:General's .0ffieo and a gradual standard- 
ization of administrative procedures; the desired degree of 
irene 4 with the provisions of, AR 850-25. was finally 
achieved.89::.as. wey shall sco, these new policics. have con= 
tinued in operation up to the capes dates 
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ogo. ST addition’ to the above, several, minor. problems, . 
of’ dbnbrabtrative: coordination were presented - in. this. chapter. 
“Tn ‘tase ‘of the Gran’ Laboratories of Storm :Lake,: Towa, She: 
ivthorent’ responsibilities of the Medical Department, to. ; 
Céngréss wore: “highlighted: for: the first: time.-.In.. this, gon-,, ia 


_neetion’ it’ was’ shown how, in the: absence of: special personnel: 


ae andi’ Congressional ° inquirics, a heavy additional work .. 
Toad’ as placed or the shoulders of research .and: development. . 


“officials charged with the preparation of replies., to these. 


inquirics. ° ‘En'view of the fact that correspondence. between .. 
“the licdical Department and various United States:Senators. 
on the subject of the Gran litter extcnded from 1941 through 
1944, it can be seen that the time and effort expended by 
these Ico 7 Eeyore coh a oepeae was cng ‘nic hate 
The problem *“" enue suriadictien | between the 
“Mor Production Board’ and. the Medical Department on questions 
of roscarch and dévelopment was discussed at.some Length in . 
*Gonncetion with’ the» ‘development of the: straight pole litter... 
* Reference” to the Williams ‘litter was. inchuded:.in:ithe present 
‘ ‘chapter ‘pecauséthe ‘policics followed by. the Méedieal.Depart-: 
“mont in ‘that: ‘asc ‘pointed the way toward va:solution of the .... 
y cihas tn place of dircet communication with the-Medical - 
epartment, it: was suggested’ that the ‘War Production’ Boerd. 
should forward all research. ideas and suggestions received: 
by it’ to the National Invéntors'Countil,: an agency which. had. 
been ‘specifically’ established to’ serve: as a clearing house: 
for such ‘information, In the: instance in question, this: 
method OF approach: sacbonetunly: ‘closed: tape CASES ys 
“s The’ HerAtionehtp’ ibe tween ‘Phe: Surgeon: Rediegiitt 

“of ice and the Medical Department Equipment Laboratory during 
the development of the folding: pole Litter: had; both, its ...... 
harmonious cage Sen Fae ees 2. In Lise latter ca tegory 


ee 


ae mse 


Ge whether: ‘the slip joint or thie Link’ hinge 3 yas ee ‘be, spite 
“red for use with the folding aluminum Litter. Although,. from 


“an orgenizational standpoint, ‘the: Equipment Laboratory was 2. 


‘suborditate’ ‘instrumentality of The Surgeon General's Office, 
the former ‘4 agency sheld out ‘to the very: endin opposing . 
adoption ‘of ‘the: folding hinge. /Even though the New York . 

_ General’ Depot ,* “the Air Corps,’ arid ‘the manufacturer. eine: 
“produced both: “bypes of litter were alliedi#ith.the. Planning | 
and ‘fraining: Division: ‘OF ‘The Surgeon General's Cffice .in- 
favoring ‘necéptarice 6P tho Link sonicated ‘this. ‘issue wes~: 
appears Sees entipateky: Pep aired s: AP ets 


fag, done bien ‘other réspects; heer Susustiy mens: 
coordination was' maintainéd between The Surgeon General's 
Office and the Equipment Leboratory during this period. This 
policy of joint action was particularly noticeable in the 
handling of manufacturing relationships. It is, of course, 
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true that fewer manufacturers were engaged in the development 
of the folding pole litter than with the straight pole litter, 
and that the problem of over-all coordination was thus somewhat 
simplified. Nevertheless, in every important instance during 
the course of Development Project, F-7, manufacturers had the 
benefit of consistent and informed guidance from both of these 
Medical Department agencies ,90 © As a result, and in conspicuous 
contrast to the quality of ‘industrial supervision described in 
the preceding chapter, folding pole litter research was carried 
on at a near maximum of managerial unity, ‘and hence with a 
minimum of unnecessary. expense and delay for’ the manufacturers 
themselves, pres iy 


D. Contributions of Development Project, F-7. 


The amazingly rapid emergence: on ‘the airplane. and the 
tank as key weapons of modern warfare necessitated almost — 
revolutionary changés in the procedures of medical evacuation. 
That these changes would, in turn,. create. corresponding | demands 
in ‘the field of litter: research and development was, of COUrse , 
inevitable. ‘The increasing use of cargo, transport, and hospi- 
tal” planes, for example, created an urgent need for the devel- 
opment of a special airplane litter. Secondly, the growth of 
air power led to the activation of parachute ‘troop and airborne 
infantry units. A litter was therefore needed which not. only 
could be transported ‘in considerable quantity. by. plane, but - 
which, if possible, could, be carried pack-fashion | on the back 
of the individual soldier. Finally, with the. large-scale. ; 
organization of armored ‘divisions, it was necessary for the 
Medical Department to produce a litter which could be collapsed 
into a package small enough to. be. conveniicntly stored in the 
‘eramped quarters of tanks and othor mechanized vehicles. 


None of the Medica 2 Department litters developed’ 
prior to 1932 was capable of fulfilling these manifold require- 
ments, It was evident that the Regulation Canvas litter, with 
its rigid side poles, was in no way adaptable. _ The Metal lit- 
ter, which’ had been developed in 1922 as a modification of an 
earlier Stokes. Navy design had, at is true, served satisfac- 
torily for a tine as en airpla ne “as well as naval litter. 
However, . as the viding quality of a airplancs was improved and 
as. airport facilities for the horizontal ‘Loading and unloading 
of cisualtics wore expanded, the advantages. of this heavy ,. 
baskct=type of litter were soon outweighed by disa advantages. 
This, then, was tho situation in 1932, when Development 
Project, F-7 was initiated, What was urgently needed was a 
wholly new type - of litter which would successfully. meet not 
merely ‘one’ but all of the Spediata eet demands’ ‘that, had. heen 
SO, >. recently created. L3 ‘ ; ati 
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oe The first: btaieat of: ion new. project, ‘extending PougOLy. « 
from 1932 to 1940, résulted in. the. development: of ‘a folding: - 


aluminum litter whith did, by. and large, fulfill allirequire- : 


ments, Except for three unique features, the new litter was: 


virtually a duplicate of the straight pole aluminum litter, . .. 


the development of which had been practically completed by 
1932. As in the straight pole model, the side poles were of 
duraluminum tubing with insert handles, the undercarriage was 
constructed of cast aluminum, and the litter cover was of the 
slip-on canvas type. However, unlike the standard model, the 
new design called for sectionalized side poles, a slip-joint 
connection, and staggered undercarriage assemblies. The 
result was a single-folding, pull-apart litter which possessed 
the two prime requisites of lightness and compactness. While 
the material used in the construction of the undercarriage 
went through a cycle of changes from cast aluminum to extruded 
aluminum to pressed steel, these improvements were the by- 
products of straight pole rather than folding pole litter 
research, The only other unique contribution of Development 
Projeet, F-7, during the first phase, was the development of 
a link hinge which made possible the folding of the pole 
sections, in place of the previous and more rudimentary pull- 
apart arrangement, 


The second phase of this project extended from 
“1940 to 1943, and has been the one with which this study has 
been chiefly concerned. In this instance, the new straight 
pole laminated wood litter served as the governing research 
model, Like its straight pole counterpart the new folding 
pole litter, as ultimately perfected, was equipped with lami- 
nated wood side poles, integral pole handles, and standard 
slip-on canvas. Unique in the new design was a triple- 
sectionalizing of thc side poles to produce a double instead 
of a single fold. Because of these double-folding poles which 
were channol-hinged, the new litter soon came to be universal- 
ly regarded as the best of the Medical Department folding 
litters. Collapsible into a much smaller cubic space than 
its predecessor, the new folding wood model.was regarded as 
ideal, not only for Air Corps needs but even more particularly 
for use in tanks and for pack carry. 


In summary, despite administrative difficulties 
and a certain amount of misdirection, the achievements of 
the iledical Department through Development Project, Fe7, 
were considerable. The folding aluminum litter not only 
filled the nced for a suitable airplane litter at a time when 
existing models had become scriously outmoded, but it also 
first introduced the folding principle into litter construc- 
tion. The folding wood littcr was likewise a devclopment of 
the first importance. Not only was it produced in time to be 
of service during the aluminum shortage, but, even with the 
reappearance of aluminum, continued to be issued in prefer- 
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lMedical De Department Research Program, Fiscal Year 1941, 
3 Apr. 1941, CONFIDENTIAL, ps 39 (Rec. Rm.,.5.G.0. 700.2=1). 
Extracted in clear.: Inasmuch.as our interest in adminis-- 
_ trative procedure relating to project initiation.does not 
extend to the period prior to 1940, no attempt will be made 
to discuss the question of lledical Department conformance 
in this instance with AR 850-25. 
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& Training Div., 5.G.0., 28 Jun, 19403 basic: memo. to 
Planning & Training Div., 5.G.0., fr.s Finance & Supply Dive, 
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59; ae to C0, Provisional Medical Battalion,’ sca foleialiek, 


Pa.; fr. MeD -E.L., 24 Sep. 19403 subject: "Test of Zimmer 
Manufacturing Company Folding Litter (New Type)" (M.D.E.L.). 
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Ore, to The: ‘President, fi. Ds. Bde, ‘fr. Mi DEL, 2 mr 19413 
subject: "Zimmer Folding — New prac pp. 1-3 
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Ltr. to M.D.E ee, fr. 32d Medical Bn. (Separate), 4. Oct, 
194,03 subject: :"Report of Test of Zimmer Manufacturing | 
Company Folding Litter (New Type)", pp. 1-3 (M.D.E.L.). 


62 


See n. 60, above. 
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memo, to Procurement Div., S.G.0., fr. Hq., Air Service 
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Mand Ind, to M.D,E.L., fre 5.G.0., 17. Jun. 19423; basics . 
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15rtr, to M.D.E.L., fr. 324 Medical Bn. ” Jul. 19423; subjects 


"Report of Test, Koller Litter & Koller. Pack Litter! (M.D.E.L.). 


aay, to S.G.0., fr..M.D.E. mn 3 Aug. 19423 chines enpeer 


(Koller Litter and Koller Pack Lavter)” (i D, E. L.). 


eae 


try to S.G. 0. me ‘Litres Sonder, New york, NeYe, 11 Aug. 
“1942 (M.D.E. L.). beWie! GS-5: 


3 | | UN wenn 
. bees be ho: te Alfred Sonder, New York, N.Y., 5 Aug. 
a 1942 (M.D.E.L.). ; oh “deg aM 


Uae to M.D.E: i fr. 3G, 0O.,,15 Aug. 1942; ‘cee "Test . 


of Improved Model Stretcher" (i.D.E. Lede 


“0. tr, 40:9.6.0;, fr. i.D.E.le, 24 Oct. 19423 subject: "Koller 


Stretcher" (M.D.E.L.). 


#1 tr» te. Alfred Sonder, New York, Ne Cae 8.0. 0., 18 ‘i 


1942 (Rec. Rm., S.G.0. 442. -7). 


2A ome. to Gen. Addison D. Davis, Post Hq., Ca lisle utah 
Pa., fr. Dir. M.D.E.L., 12 Mar. 1943 (M.D.E. L. ie : 


2 
AMemo, by J. H. Bailey,.Col.,. A. D.M.S a» Saad Div., Great 
Britain, 24 Oct. 1942°(A.M.R. & D. Bd.). o: ah 


"Litter, Mountain" (A.M.R.&D. 


2 
"supra. Pp. 5An57 6 
26 


Ltr. to $,G.0., fr. Tech, Dev. Sec., W.P.B., Chicago, Ill.,.- 
& Dec. 19423 subject: "Stretcher-Army Cot" (Rec. Rm., 
S. G.0. Lh2. -7). 


“Tre, to Tech, Dev. Sete, WePsBs, Chicago, I1]<, fr. $-G.0., 


ie Dec. ee Reba at. av"? eh aser eae Cot" (Rec. Rn., 
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Memo. to Office of Under Secy. of War, Materials Div., 
Resources Br., fr. S.G.0., 6 Mar. 19423 subject: "Con- 
servation of Aluminum" (A.M.R. & D. Bd.). Also see ltr. 
to Aluminum Co. of America, Phila. , a} fr. M.D.E. lane 


21 Feb. 1942 (M.D.E.L.). 
: rect to ‘Alaina Cé. aT, Amerie, Prbdass ete fre. es He Ley 
21 Feb. 1942 (M.D.E.L.).* itil i. aes 


ine Pa to Odumiegt Spins Cbs w, Y, aos fre. Mt DE. crcas oa Feb.» 
1942 (M.D seb iee “pt be 


ek IN to. M. D ha tr, ALGminum: Gos of f amiiea, .PhEles, J ad 


25 Feb. 1942 (MsD:E.L.) 6 


2 Me 
? wie to M. ‘D: E. tl ‘fr Zimmer’ ‘Splint "Coy i Ye Ret ial 5 Fey 
1942 (M.D.E.L.). oe 9 Sal 


771 te, to Zimner Splint pope NiY.C3, fee Fist, Ee eines ee. ae el 


1942 (M.D.E.L.). 


Phi to M. ‘D. E ay ‘fre ai mer Splint: bey +“ che 2 ike a FE 


1942 (M.D.E.L.). 


ee. o Oe det aes men ipliae’ 22 May 19423: ” 
subject: "Litters, Aluminum, Folding, liedical Dept. Cat. 
No. 99380" ets ee s C. 0. 442.7). 


37" 3 | 
che, to S.C. Den OF rinse nna Corp., Long ‘Island: City, 
N.¥., 15 Feb, 1943 (Rec, Ith,, S.G.0. A2se7), 0 TS ysl 

38 


ie. to M.D. E, cay fr. Zimner-Thomson Corp. , Long Téland | city, 
N.Y.) 15 Feb. 1943 (M.D.E.L.). ' : 


Pe a 


0 
tilt 1 


yet 


*Tbids> Pade 


Aeon to co, ap ledical i pe MN. D. E. boy 5 Mar, 19433 
cin seta "Test of — Litters" (M.D.E.L.). 


. pee ‘ 
. . a ae TK, is Lae :+ . . 
a ee 
- Iya ca 
. 
. bey Dee fi 


Pee to M.D.E.L., fr, 308 Medical. Br, 10. Mar. 19635 subject: 


"Test of Experimental Litters" (ti. ob oly my 


Mrnia.. py 1s 


49s te, to S. G. ve | M. D. E. ae 16. Mar. ‘19435 subject: ULitter, 


Double-Fold, Laminated, YWooden Pole" (M.D.E.L.e) 


6 eo wh DeSAA pee S ptt. o08) 
4 Signed ik by B.D. ‘Quinnell; Cols, MeC., Divi, MDE ley ... 
rec'd by Hist. Div., S.G.0., 1 Oct. 1945 (Hist. Div.,.&.G.0.). 


Alt naa, 


48s 6 Ne 42, pe 169. 
49 


See n. 45, above. 


50 ks | 
“titre to CO, N.Y. Medical. Aur Beceueenatt District: 
(Attn: Breduchion Control Officer), fr. Chf., Field Equip- 
ment Br., Plans Div., S.G.0., 1 Jul. 19433; subjects "Devel- 
opment Cost for Laminated Wood Pole Litter" (A.1/.R. & D. Bd.), 


cc6 nN. Le, pe 169. 


Fmt 8-35, Transportation. pf. the Sick and Wounded, Febe, 19455 
PPe atta » : 


54. 


Ibid. 


76.66 ne 43, above. 


“Isiaey p ma ai 


oh ae, to s, G. O34 fr. M.D.E. ie ,! 16; Mar’. 19433). subject: "Litter 


Double Fold, Decne Wooden Pole" ~ Nees 


wo 


77 ay, to $.G:0., fr. Distribution Sec., Hq., A.A.F., 6 Apr. 


19433 subject: "Double Fold, Ply Wood Pole Litters" 
(AMR. & D. Bae). 
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Ist Ind..to 5.G.C., fr.,Material Div., A.A.F., 22 Apr. 19435 
Basics ‘ttr. t6 J tero ‘Medical Research | Lab., Wright Field, 
“fr, Distribution Se¢.,; ASA.F., 6 Apr. 1943; subject: "Double 
Fold, Ply Wood Pole Litters" (A.M.R. & D. Ba.). Y 


60 


6 

Tee; Pp. 70-74. 
62 % | heal gbit 

Ltr, to 5.G.0., fr. Mikar Specialties Co., Baltimore, lid., 
16 Jun, 1943 (Rec. Rm., S.6.0, 4heew7)s .  « ee 


6 | Od fk oeiaine 41 
"pens to Under Secy, of War, fr. S.G.0., 4.Feb. 1943 (Rec. 
Rm., S.G.0. Ais ~7). 


6 ‘ 
oe to S, 6. oi He ei: A.A.P 9  % Shas. 19433 subjects 


"Litter, rahenened Fels, Laminated Hood" ei MR. &'D. Bd.). 


Oh asic, Circular Letter 103, 15 May 1913. 


a. 
osEEGes Pe saa aby 
6s Ind, to Hist. _— S.G. Daf: fr. L M. Pi, Del 25 Jan. 19455 
basics ‘Ltr. to A.M.P.0., fr. Hist. Div.,-S.G.0., 22 Jan. 
1945 (Hist. Div., "8.0.0.3, 3 


ae ge eine . 


op cousemant S Status Report of 30 Sep. 1943, prepared by C.E. 
Graham Reeves (A.NM.R. & D. Bd.). 


10) ah Ind, to Het, Dive, S:0c0., fro AMvcOe, BS danny Ia 


basic: Ltrs to de M. P, O., fr. Hist. Div., Bis G. Oe, 22 Jan. 
1og5. (Hasty Divs, 5.0.0,). 


4 
Kobiastn, Op. cite, pe | 


? Ltr. to Army Ground Forces; (Attn: "Ground 4 Surgeon) tr. S.G,. oc 5 Apr 
19443 subject: "Litters" iit Rm., S.G.0. 442."7). 


yin, of M.D.T.C,, 23 Jul. 1945, p. 3 (Hist. Div., $.6.0.). 


TA st Ind. to Hist. Div., S.G.0., fr. A.M.P.0., 25 Jan. 1945; 
basics ltr. to A.N.P. Oey fr. Hist. DAYS», 22 Jan. 1945 
(Hist. aes S. “oe 0.). 
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Le to Army Ground Forces; (Attn: Ground Surgeon), fr. 


S.G.0., 5 Apr. 19443 subject: "Litters" (Rec. Rm., S.G.0. 
42.7) ’ 


TT s.06 n, 73 


Br tp, to CG, Army Ground Forces, fr. Amphibious Training 


Command, U.S. Atlantic Fleet, Naval Operating Base, Norfolk, 
Vae, 2 Feb. 19443 subject: Use of the Folding ‘ood i 
with the Mig aint Field Cae tae (M.D beFiedied 5 


7 pty dentin heicie Ch 0, fr. M.D:E.L., 19 nay aad basics. 
Memo. to Mi.D.E.L., fr. S.G.0., 23 Feb.. eheien ed cage. pvekon 
"Litter, Po} aing Wood" (tis DiBelake w~  : 


80, ‘ i) 
ad Ind. to cc, Army Sebviice oti," ‘Pe, SiG. Cy 25 Apr. 
19443 basic: temo. to Ni.D.E.L., fr. S.G.0., 23 Feb. ieslinae 
subjects | “Litter, Folding "ood" (A “MR. & D. Bd, Js 


Shier; eo 5.6.0); fev Ms, A AF ee Feb. 19443 he ii "Ttem 


No. i see er Aluminum" Wece Rey S660, 
Ade. -7 e Soe Pe eR 


82 


FM 8-35, Transportation of the Sick and: 


— pe 201. 


Younded, Feb,, 1945, 


Shy ee, to Field Equipment, Dev. Br., S.G.0., fr. Research 
Coordination Br., S.G.0., 5 Jul. 1943 (A.N.R. & D. Bd.). 
85 x 
lst Ind, to $.6.0., fr. M.D.E.L., 8 Jul. 19433 basics 


memo to Field Equipment Dev. Br., S.G.0., fr. Research 
Coordination Br., $.G.0., 5 Jul. 1943 (A.M.R. & D. Br.). 


86y5n, of M.D.T.C., Meeting No. 8, RESTRICTED, 19 aul. 1943. 
Extracted in clear. 


lean, to Field Equipment Dev. Br., Plans Div., 5.G.0., fr. 
Research Coordination Br., Plans Div., S.G.0., 26 Jul. 1943; 
subject: "Folding Litter - Suspension of Development Project 
on" (A.M.R. & D. Bd.). 
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Bee n,. 60, De ee 


OF aout on Medical Kesearch and the baht dubeil and Classifi- 
cation of Medical Department Items of Supply and Equipment, 
4 Dec. 1943. Document appended to Annual Report of Research 
Coordination ‘Branch, Technical ‘Division, $.G.0., for Fiscal 
Year ee a June bimaee samehte Dive, S.G.0.). 


: 90, at first glance it night seem that the relationship with 

|) Moa Specialties “Company, could be cited as an exception 
to this. statement. It will be recalled, however, that the 
“difficulties encountered here: arose after development work 
had been completed. Such disagreement as as existed between 
the Equipment caput yet and the Field Equipment Branch of 
the Plans Division, $.G.0., grew out-of their differing 
evaluations of the services pentormod., by this manufacturer. 

91 

Ltrs to OG; an S F, fr. S.G.0., 18 Aug. 1944; subject: 

"Ttem 9935000, Litter, Straight, Aluminum and Item 9938000, 

Litter, Folding (luminum" (Rec. Rm., 8.G:0. 442.7). 
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CHAPTER IV 


MISCELLANEOUS LITTERS AND LITTER ADAPTERS 


Section 1 


o 


Development Project, F-28 


Litter, Ski’ 


4 


Ee Introduction. 


In Alpine, low mountain, and other cold weather zones 
where casualties must be transported over icy trails and 
through deep snow, the evacuation of litter patients from 
forward areas by conventional hand carry methods is a pre- 
carious and awkward operation. To begin with, there are 
certain mechanical difficulties, Since neither of the 
standard lMedical Department litters, the straight or folding 
pole, was specifically designed for use under sévere winter 
conditions, certain structural changes are unavoidably ‘neces- | 
sary. Yet, once instituted, these changes give rise to.a.: ©. 
series of new problems. For example, two-man carry is.virtu-. 
ally impossible over ice-covered terrain unless litter poles 
are so lengthened that the rear man can see far enough ahead 
to keep his balance.l Increasing the length of the poles, 
however, adds to the over-all weight of the litter, and this 
in turn increases the burden on the bearers. Furthermore, 
unless the material from which the side poles are constructed_, 
possesses a high degree of rigidity, adding to pole length wi 
tend to increase the amount of "patient bounce", with perhaps 
serious effect upon the casualty. 


Though these mechanical difficulties are reduced by the 
substitution of four-man litter teams, they are by no means 
eliminated. Moreover, and this is an even more serious dis- 
advantage, regardless of whether two or four-man teams are 
used, a litter haul over slippery, snow-packed terrain can be 
effectively accomplished only if all bearers are equipped with 
snow. shoes. The point does not need elaboration that manual 
‘carry under these conditions is fatiguing in the extreme, and 
cannot be performed at all without frequent and adequate rest 
periods .3 © Net only, therefore, is the rate of bearer=replace- 
ment.excessive, but the entire front-line cvacuation procedure 
becomes dangerously time-consuming. ‘It:is,;:in short,’ this 
latter factor=<the excessive slowness of the hand carry method-- 
which definitely precludes its routiné employment in winter war- 
fare; for in cold weather operations, one of the cardinal obli- 
gations of the Medical Department is the speedy evacuation of 
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the wounded to places where they can be kept warm and 
sheltered 4 


A. The Emergency Ski-Sled. 


One of the earliest field improvisations to be 
designed as a substitute for the hand carry method of evacu- 
ation was the emergency ski-sled. Instructions for the assem- 
bly of this item were as follows. Two skis were placed on the 
snow, parallel to each other and one rucksack width apart. 
Contraction bands were slipped under each ski, approximately 
18 inches from the tip and heel respectively. Two rucksack 
frames were then removed from their carriers and placed on 
the skis in such a manner that the bases of the frames rested 
‘on the upper surface of the skis just above the ‘contraction 
bands. , The upper parts of the frames, which nearly met above 
the ski bindings, were lashed together and reinforced with ski 
poles or sticks, Small metal adapters held the frames securely 
to the contraction bands, and, on the upper surfacé of the 
frames, a second pair of skis were lashed, face-dovmward, to 
form a Soa awa platform, 


While this improvised ski-sled had the advantages 
of speed and ease of movement, it also possessed a number of 
disadvantages .© In order to use the sled for evacuation, it 
was necessary to ‘lash the casualty tightly to the carrying 
platform. It was difficult to accomplish this without, at 
the same time, cutting off the paticnt's flow of circulation, 
Moreover, as a protection against the rough surface of the 
platform and against the cold coming up from below, especial- 
ly heavy padding had to be placed under the patient. Further- 
more, a considerable amount of equipment was needed for the 
improvisation, the complete unit consisting of 4 pairs of 
adapters, 4 contraction bands, 2 pairs of skis, and 2 ruck- 
sack frames. Finally, since the ski-sled was not adaptable 
to the fittings in ground and air ambulances, the casualty 
had to be moved to a standard Medical Department litter 
before he could be transported through the rear echelons of 
the chain of evacuation. 


B. The 1935 Ski Litter Adaptation. 


In 1935, the Medical Department Equipment Laboratory 
assembled for the Air Corps, for examination and field trial 
by its Winter Test Group, an "Artic Rescue’ Unit, Experimental." 
Included in this unit was a new type of ski’ litter adaptation. 
The assembly (sec Fig. 14) consisted of a: Carlisle model fold- 


~. ing litter and standard Quartermaster skis fitted with perma- 


nent ski attachmcnts which fastened onto the stirrups of the 
litter.’ The adapter was essentially a mctal clamp which was 
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bolted to the upper surface of the skis. While this experi- 
mental device was never formally adopted as a standard Medical 
Department item,° it had a practical as well as historical 
importance in that it pointed the way to an entirely new 
principle of construction. In subsequent years this design 
was to furnish the starting point for Development Project, 
F-28,. 


Compared with the emergency ski sled, the new ski 


‘litter possessed a number of decided advantages. It was an 


equally speedy means of evacuation and, at the same time, 
afforded a safer and much more comfortable ride. Standard 
litter securing ‘straps, without impeding the free flow of 
circulation, held the patient firmly on the bed of the litter. 
Moreover, once placed on the regulation-folding litter, which 
had been adapted to the.interior fittings of all Medical Depart- 
ment vehicles, the casualty:could be carried uninterruptedly 
through the entire chain of evacuation, Finally, one special 
set of skis with builtein adapters was the only additional 
equipment required, in contrast to-the 12 assorted items 
required to assemble the emergency ski sled, 


In one respect, however, the earlier ski sled design 
suggested a way in which the new ski litter could be materially 


‘improved. In the sled assembly, it will be recalled, the con- 
“traction bands and metal adapters which held the rucksack frames 


to the surface of the skis were detachable. If, therefore, 
instead of permanent attachments a one-picce detachable clamp 
could be devised which would hold the litter and skis together, 
special sets of prepared skis would no longer be necessary. In 
that event, aside from the litter itsclf, — the medical 


corpsman would have to carry would be several sets of small 


metal clamps. The pair of skis nceded for sh conversion could 
be obtained, quite simply, from the casualty. 


This logical next step, the development of a detach- 
able ski clamp, was, as we shall see, the specific purpose of | 
the formal research project, "F-28", which was initiated by | 
the Medical Department in 1943. 


II. Preliminary Phase. 


A. Project Initiation. 


Tables of Organization, ' establishing the Medical ° 
Battalion (Mountain Division), were published by the War Depart- 
ment on 1 April. 1942. 9 However. the initial Tables of Equipment’ 
for the new organization ‘contained little in the way of special- 
ized evacuation aids. Agooreinaliig op 21 May. 1944, in a communi- 
cation addressed to The Surge al's Office, the:hedical 
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Department Equipment Laboratory requested authorization to 
establish a group of development projects designed to provide 
more adequate means for the emergency evacuation of wounded 
in mountain and winter warfare. Among the research projects 
which were proposed was one entitled, "Medical Equipment, for 
Ski Troops", for which a $3,000 allocation of funds was 
requested. for the Fiscal Years 1943 and 1944.19 This action, 
a. appears from ‘the evidence at hand, marked the beginning of 
_ the orld | War IT: ecole of the ski litter. 


- While: GE fe dake clear’ preiganoes its esi was taken 
independently or’ in response to the recommendations made by 
_ the Equipment Laboratory, .in June 1942, the Hospital and Evacu- 

ation Division of Army. Ground Forces wrote to The Surgeon 

General's Office, asking for detailed information regarding 
the immediate availability or, lacking that, the development 
Status of certain specified items pertaining to the medical 
evacuation of mountain troops. The mountain litter was one 
of five ites on which this information was requested.ll The 
inquiry was forwarded to the Equipment Laboratory which replied 
on 22 June 1942 that no standard items of equipment correspond- 
ing to! those listed in the basic communication were then avail- 
able, but that it was the opinion of the Laboratory that these 
items ‘could be successfully developed. After mention of various 
improvisations that had been attempted, attention was called to 
the project recommendations which had recently been submitted by 
the Laboratory on the subject of mountain equipment for medical 
units 12 


This reply was forwarded to Army Ground Forces on 
30 June 1942, but no further action appears to have been taken 
until shortly before the close of the year. On 8 December 
1942, Army Ground Forces notificd The Surgeon General's Office 
informally that a military requirement for a mountain litter 
now existed, and suggested that a development project to 
produce such an item be initiated.l3 Inasmuch as no specifi- 
cation was made as to the type of mountain litter desired, the 
Director of the Research and Development Division, Surgeon 
General's Office, in a letter to the Plans Division, prescribed 
that the development be initiated by one of the following two 
methods: 


a. Request Headquarters, Army Ground Forces, to 
_ . designate appropriate unit for sorvice test 
-.of pilot model of Carlisle "Arctic Rescue Unit, 
Air Corps (experimental) Model December 1935". 


b. Request Medical Department Equipment Laboratory, 
Carlisle Barracks, Pennsylvania, to initiate new 
| project: ‘F-28 "Medical Equipment for Mountain 
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It was Sipe bore acsunaaiad that sti Plans Dintedon designate 
a representative to visit the Mountain and Winter Warfare 
Board and the Mountain Training Center at Camp Hale, Colorado, 
with the:view of determining more exactly the needs of the 
units for which this special evacuation St ER was to be 
designed. 15 ‘ 


Apparently, however, this latter recommendation was 
not followed. Instead, a conference was held at The Surgeon 
General's Office on 22 February 1943, to achieve the needed 
clarification of research objectives. On this occasion the 
Director of the Medical Department Equipment Laboratory was 
present to discuss, "Cold eather Operations and Application 
of Medical Equipment to Such Operations," and- presented a 
detailed study of the problems of medical evacuation under 
snow and ice conditions generally, and also with respect to 
the special needs of light Alpine divisions. In the course 
of this discussion, ski clamps were declared to be essential 
equipment for mountain divisions, and the specific situations 
requiring their use were described’ at some length.l 


Five days after the conclusion of the above con- 
ference, the Equipment Laboratory submitted a formal request 
for project initiation. The complete text of the document 
follows .. at . 


1. It is belicved desirable to set up a project 
on development of sleds and other means of 
transport for winter warfare, 


2. The funds necessary chenld be approximately 
1,000,217 


Apparently it was the Laboratory's idea'to combine several of 
the items of mountain equipment proposed for development into 

a single research project. In any event, in view of the 
extensive provisions of AR 850-25 on the subject of project 
initiation, the information given was inadequate. Accordingly, 
the Research and Development Division replicd by requesting: 

(1) a clear scgregation of all the various items to be devel- 
 opeds (2) a more specific and complete statement on each indi-. 
vidual item proposed; (3) reconsideration as to the sufficicncy 
of the funds requested,18 


In accordance with the above instructions the 

- original project request was expanded and rewritten, and a new 
draft was submitted by the Equipment Laboratory on § March 
1943. This time Development Project, F-28, "The Ski Litter", 
was complotely segregated from other research activities. 

Its purpose was carefully defined.as follows: 
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‘ To determine the feasibility of the conversion or 
adaptation of standard litters to standard skis 
for use as a sled for the evacuation of wounded - 
over terrain covered with ice and snow.19 


In addition, a complete list of military characteristics was 
presented. Inasmuch as this statement of military character- 
istics was subsequently adopted without change by na EnEE 
heigl ck it will be guoted here in full. 


@ That the ski Litter. be an adaptation’ or . 
‘conversion of the. ‘Standard litter and the 
standard ski by means of an attachmerit. 


(2) That the attachment for this conversion: or 
adaptation: be so designed that it will pro- 
vide the eee 


(a* A positive means of securing the 
litter stirrups to the skis. 

(b) Construction and design to provide 
for ease of assembling and disas- 

_ sembling. 

(c) To be of light weight and of 
sturdy construction, 

(d) To be inexpensive and easy to 
procure ,~0 


Finally, it was requested that the sum’ of $200 be authorized 
to cover development costs .<L 


On the basis of the above data, informal approval of 
Army Service Forces for initiation of the ski litter project 
was obtained 13 March 1943. The only change. made in the Labo- 
ratory's proposals was an increase in research funds from $200 
to $1,000." On 19 March 1943,’ the Laboratory was notified 
that preliminary Army Service Forces approval had been secured 
and, since only routine processing procedures remained to be 
accomplished, authority was given to initiate work on the 
project immediately. 


Formal processing of the. initiation request was 
completed in approximately two months, In contrast to the 
administrative omissions previously noted in connection with 
the establishment of the straight and folding pole litter 
projccts, in the present instance all procedural steps required 
by Army Regulations were scrupulously followed. On 14 April 
‘1943, the Subcommittee of the Medical Department Tochnical 
Committee recommended. that a research project to develop a 
ski litter for use in snow and ice country be established, 
and that the military characteristics of the proposed item 
as outlimed in the “RES of the CTE Laboratory be 
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approved .-4 The Medical Department Technical Committee,: with 
six representatives of Army Ground Forces present and voting, 
concurred Bpepaneuely in the Subcommittee recommendations on- 
10 May. 1943.5 Final official approval was sbiainge from 
Headquarters, Army Service Forces, on 21 liay 1943,°6 and ten 
days later all interested agencies within The Surgeon General's 
Office were formally notified of the initiation of the new 
development project.<7 


Exactly one year had elapsed from the time the 
project had first been proposed by the liedical Department 
Equipment Laboratory to its final acceptance by Headquarters, 
Army Service Forces. Actually, however, only a fraction of 
the total delay could be ascribed directly to the liedical 
Department, Almost..six months had been spent in waiting for 
Army Ground ‘Forces. to submit the statement that a definite 
military requirement: existed for ‘the proposed item. When 
this statement was finally received by. The Surgeon General's 
Office, it was still necessary to translate the general request 
for a "mountain litter".into a specific project proposal 
acceptable to’ the: approving authorities... This, it will be 
recalled, was accomplished by the Medical Department in less 
than three months. It.should also be added that’ authorization 
to begin development work had been. granted to the ‘Equipment - 
Laboratory fully sixty days before’ the nace sere cn the. full i 
twelve-month period. ce . 

As we shall.sec presently, eneudinatlen ‘difficultics’ 
with Army Ground Forces were not to be confined solely to.the © 
preliminary stages of this project. Nor were delays, at times® * 
as lengthy as those described above, successfully avoided in ~ 
the later stages of research activity. For, ‘although the 
estimated completion date for Deve lopmens Project, B28 was 
originally set for 1 September 1943, the aa ill was not 
actually terminated until 15 January 1945.“9 Tho extent to 
which faulty coordination between the Medical Department and 
Army Ground Force installations was responsible for this . 
Situation may be judged from the account that follows. 


By Pre=Development Activity. 


A great deal more was accomplished by Medical Depart- 
ment. research and development personnel during the period, 21 
May, 1942 to 21 May 1942, than mere routine conformance with the 
procedural requirements of AR-850-25. Scientific background 
material was collected and classifieds; other litter models, 
developed. in:connection with such projects as F-7 and F-ll, 
were carefully, studied to discover possible applications ns for 
the now research undertakings correspondence was initiated 
with key officers at mountain training installations, and with 
commercial firms; Quartermaster ski equipment was requisitioned; 
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small-scale’ laboratory ‘investigation was begun. In short, 
_.-despite the fact that formal project initiation was to take 


nearly a year, no time was being lost in getting research 
sible soba well under way. 


Early in May, 1942--before, in fact, the first 
request for establishment of a ski litter project had been 
submitted by the Equipment Laboratory--The Surgeon General's 
Office had entered into correspondence with Dr. Whitman 


Mead Reynolds, a Connecticut physician who had devoted con- 


siderable time to the study of the medical aspects of mountain 


warfare. 30 As an outgrowth of this correspondence, on 15 June 
1942 Reynolds submitted to the hiedical Department a specially 


prepared wi, on the subject, Medical Problems of |. 
Mountain Troops. 1 Included in this S$ careful scientific study 
was a detailed discussion of the problems of ski evacuation, 
descriptions of military practices in various parts of the 
world, and photorxaphs of a wide variety of French, . German, 
and Swiss ski laiters. Such material was of great value.in 
helping to: focus and direct. the research efforts that were 

to follow. 


Meanwhile, a current experimental phase of Devel- 
opment Project, F-7, "Litter, Folding", was discovered to 
have a special relevance to the ski litter project now being 
established. Two models of a Swiss military litter, which 
the manufacturers claimed could be used in snow and ice 
conditions without resorting to skis, were being subjected 
to extensive field tests by the Equipment Laboratory .3 Test 
results, however, as we have seen in the preceding chapter, 
were disappointing. The Koller litters, deck-chair in shape, 
were not only unadaptable to the fittings in ambulances and 
planes, with components which were not interchangeable with 
standard litter parts, but they were too intricate in design 
and too fragile, neh tee their heavy weight, to be service- 
able for ficld use.33 This opinion was. confirmed by British 
authorities who had already tested the Swiss litters exten- 
sively in rugged, mountainous country.24 It may be observed 
parenthetically that, in the Polar Bear Excrcise staged in 
Canada during the winter of 1944, Medical Department appraisal 
of the litter was once more sustained. The reporting board, 
composed of both Canadian and American officers, found the 
litter to be "too heavy to be used where powered transport 
is pee rn ne 


The above information’ played an important part in 
the evolution of a final research plan for the new ski litter » 
project. It will be recalled that the idea of an: all-ski 
improvisation had been applied in the case of the Emergency | 
Ski-Sled, mentioned carlicr in, this chapter’ 36°: The dis-- 
advantages of that method had been such that‘ further experi- 


mentation along the same RCT ticipated. The 
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Koller litter, although tested under Development Project, 
F-7, afforded an equally useful illustration of the limi- 
tations of the all-litter type of winter evacuation aid. 
Thus, the alternatives of dispensing with the litter by 
using ‘additional skis, or of dispensing with skis by adopt- 
ing a special, multi-purpose litter, had been examined and 
discarded at a relatively early date. ia 


This narrowing of research possibilities was clearly 
reflected in the re-formulation of project objectives and 
military characteristics submitted by the Equipment Laboratory 
8 March 1943,...The proposed item was to be "an adaptation or 
conversion of the standard litter and the standard ski by 

IhReans of an attachment."37 In other words, from this time 
forward research activity was to be concentrated solely on a 


"search. for a suitable attachment or clamp to fulfill the above 


purpose. i\ithin the newly restricted sphere of investigation, 
. ,however, there were still, theoretically at least, two possi- 
bilities. Skis could be specially prepared with built-in 
clamps, as in the 1935 Air Corps assembly, or detachable 
clamps could be devised. As we shall see presently, however, 
Medical Department preference was, from the outset, heavily 
weighted. in favor of the latter alternative. 


With project objectives now clearly defined, the 
Equipment Laboratory took immediate steps to obtain practical 
advice from as many key military and industrial sources as 
possible. Army War College was contacted for suggestions, 8 
as was the Mountain Training Center at Camp Hale, Colorado, 29 
and a winter training unit stationed at Camp licCoy, Wiscon-= 
sin.40 In addition, a number of commercial firms were. canvas- 
sed for their ideas on the subject.4l Finally, in order that 
preliminary laboratory experimentation:’could be begun without 
delay, the Equipment Laboratory obtained from the Office of 
the Quartermaster General copies of all ski drawings and 
specifications then available.4@ Shortly thereafter, requisi- 
tions were forwarded to The Surgeon General's Office for one 
set of .laminated skis, one set of solid hickory skis, four 
ski adapters, and four contraction bands 4? With the receipt 
of this equipment on 26 April 1943, the development phase of 
Project. F-28 was ready to begin. . 


‘ 


III. Development Phase, i 


A... Unsolicited Models... 


While actual development work, conducted directly 
.by the Laboratery or under contract: with conmercial.firms, 


was not, initiated’ until the -summersof 1943, during the ecarlicr 


part of;,that year several unsolicited ski litter designs were 
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received by The Surgeon kenepei ty Office. It is: at this 
point that we find’ the first evidence of a crystallizing of 
Medical: Department attitude in favor of ‘the detachable, as 
against the built-in, type of ski clamp. Fortunately, the 
_decision. was reached soon enough to enable research and 
development personnel: to ne work with a highly specific 
. objective before them. 


1. The Lippman Improvisation. 


The 1935 Arctic Rescue Unit had consisted of a 
wee of specially prepared skis with permanent attachments which 


fastened onto the stirrups of a standard Nedical Department 


litter. On 9 February 1943 a new design, representing a 
further extension of this "permanent attachment" principle, 
was submitted to The Surgeon General's Office by Lieutenant 
_ Richard Wi; Linpm-n, Medical Corps, an assistant battalion 

_ surgeon. erasbine: overseas. 


‘1. Conditions in this region Eaquiiied improvi- 
Sation of a method for transporting litter- 
borne casualties over deep ice and snow. 


2. A litter was mounted on skis by the following 
simple method: 14 inch hole was drilled in 
the center of each stirrup, and matching holes 
bored in a pair of 74 ft. skis, The litter 
was bolted in place on the skis, and the bolt 

heads were set in the grooves, so that there 
would be little interference with the running | 
surface. No materials were necessary beyond 
litter, skis, four bolts and nuts, drill, and 
some lengths of $ inch rope. 


3. It was found that a litter so mounted proved 

very satisfactory in transporting actual 
.. injuries to dispensary from skiing grounds. 

“It was easily handled by two litter bearers, 
by means of ropes attached fore and aft. If 
rocky or bare ground is encountered, the skis 
do not interfere with carriage of the litter 
in the conventional manner. The mount is 
easily and quickly assembled and disassembled, 
and the necessary holes do not impair the 
normal function of either litter or skis.44 


The above suggestion was duly forwarded to the” 


Director of the Medical Department Equipment Laboratory who — 
replied, on 12 March 1943, with the following evaluation: — 
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This method works all right but requires the 
preparation of ski and litter and they have to 
. be carried together. The litter and ski in this 
case become a sleigh and the patient. would have 
to be transferred to another litter. The holes 
weaken the skis. It is believed that a form of 
clamp: that can be removed fromthe -apaboate and ski 
will be more e practicable .4? . 


It is clear from the ‘above reply that, infhioniye apart. from 

_ the: spécific objections mentioned in sonneatidn with the Lipp- 
man model, the Equipment Laboratory had already developed a 
“decided preference for the detachable type of ski clamp as 
against -the permanent or built-in type. However, not only 
the Lippman suggestion, but two other alternative designs in 
the same general category were to be at least cursorily 
examined before this particular construction principle was 
definitely and finally discarded. 


“2. The American Pressboard “Stretcher-Kot". 


This unique item, designed and manufactured “by 
American Pressboard Company, Incorporated, New York City, was 
first called to the attention of Medical Department officials 
in April, 1943. 46 The "Stretcher-Kot", it was claimed, com- 
bined the light weight'and adaptability of a regulation ambu- 
lance: stretcher with. the added comfort and greater daily 
usability of a sleeping cot. Equipped with a dismountable ski 
adjustment (see Fig..15) and with canvas straps to hold the 
wounded safely in place during transportation, the model was 
described by the manufacturer as an ideal instrument for 
removing casualties from front-line battlefields. 


After several weeks of correspondence, on 5 
May 1943 The Surgeon General's Office authorized American 
Pressboard Company to ship a sample stretcher cot with ski 
attachment to the Equipment Laboratory at Carlisle for ficld 
test.48 It was agreed that shipping costs would be met by 
the manufacturer and that the Government would not be liable 
for any dam ne ‘to the item incurred as a result of testing 
procedures.49° Receipt of the experimental ski litter was 
acknowledged by the Equipment Laboratory on 18 liay 1943, 20 
and two weeks later a formal report of test results was 
forwarded to The Surgeon General's DELICE... ae 


%s is The American Preadboard model ‘dometetea: of an 
oval- -shaped frame of seasoned bend wood, approximately 78 
inches long ‘by” 25 inches in width, to which was bolted four 
S-inch "U"-shaped wooden legs. To this frame there was 
attached by rope lacing a sheet of medium heavy duck. The 
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stretcher was fastened to a pair of regulation sized skis 
by means of winged bolts, attached to wooden blocks that 
were bolted on the skis to form a ski stretcher. The bolt 
arrangement made it possible to attach or ‘Getach the skis 
as the occasion menadteds 1. 


In a formal cau te The ‘uip peers General's 
Office, dated 31 May 1943, the Equipment Laboratory. stated 
that the stretcher cot had been examined and tested, enumer- 
ated certain advantages and disadvantages of the item, and -: 


concluded by recommending that the American Pressboard toda 


be rejected, In: view. of the nature of the disadvantages 
which were Listed, it was evident that elaborate field er 
ing had been NAV RMRAT ES 


Advan tegess 

(1) The subject item uses practically no 
critical materials. It is light in . 
weight and quite sturdy in construction. 

(2) Cots when removed from skis will quite 
readily support the average litter load. 
The canvas top is replaceable when soiled 
or worn out. 


_ Disadvantages: 

(1). Subject item stretcher cot is a special 
item of equipment not interchangeable 
“swith standard litters and will require 
transfer of patients to the standard 
litter to transport in nici field © 

ambulance. 

(Py The present litter bar and. thie acces= 
‘sories for transporting cases will not 
fit subject stretcher and its use will 
require additional new type accessories. 

(3) Method of attaching subject item to ski 
requires a specially prepared ski. 


_ Recommendations: “The subject stretcher cot with 
_ ski-attachment has no advantage over the standard 
. . litter with ski clamps and would be an additional 
item of equipment. Its adoption as standard item 
of Medicnd Deparinont equipment is not recommended. 52 


‘On. 3 June’ 1943; the above findings were reported 
to the manufacturer. by The Surgeon General's office ,99 and on 
14 June 1943 the company's oxperimental model was returned. a4 
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3 The HOEISECE Ski Ambulance. 

On 9) September 1943, the National Inventors 
Council of the Commerce Department submitted to The Surgeon 
General's Office for its consideration and comment a design 
for a "ski ambulance", prepared by one Henry L. Davisson, 
The suggested’ assembly consisted of four specially prepared 
skis which-were placed parallel to one another and an equal 
distance’ apart so that total width, measuring from the outer 
edges ‘of ithe two outside skis, approximated the width of a 
regulation titter. Two crosspieces were fastened laterally 
to the: skis near their ends, giving the unit a toboggan-like 
appearance. A heavy canvas covering was fitted against this 
wooden frame and secured to the skis by a series of snap 
fasteners.26 Like the Emergency Ski Sled, mentioned earlier 
in this section, the Medical Department litter was not used 
in the assembly, 


The above design was forwarded to the Equip- 
ment Laboratory on 7 September 1943 for evaluation, ?7 and 
four days later the following comments were submitted to The 
Surgeon General's Office by the Haboratary director. 


be og “The attached NIC file on Henry L. Davisson | 

. patent for ski ambulance has been examined 

‘with reference to our Project F-28, Ski 
Clamp. Ehe:. caithowing PEE: are. ‘submitted: 


“a. The gubjeqt invention sete a require ‘the 
Medical Soldier to be. equipped with four. 
special skis, due to the invention not . 
being applicable to the standard ski 
without prepared alteration. 

-b. The patient would be eine on a piece. oan : 
canvas right down on the skis, Addi- _ 
tional. construction would be.necessary. tO. 
support a litter or to raise. and hold the. 
canvas up from the hard ski. 


Ce Shag rocks and snags are very apt to 
* extend up between the skis. and gouge 
the patidend att 


¢ it asthoae of ‘the abou conditions it is believéd 
that a better ski clamp can be developed using 
. “the patient!s. skis and.the ordinary litter and 

aid eat jaa ane will, be woduinods 5% 


"This: was ; valle ‘set 8 the unsoliedted models. 


‘in “tie. vr reanareh x ‘suggestions submitted independently, with- 
“tout prior .consultation :as. to Medical Department needs and without 
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complete information as to the latest developments in the field 
in question, had contributed little toward a solution of the 
immediate problem at hand. However, at least one point was now 
clear. The Equipment Laboratory intended henceforth to focus 
its entire attention on the development of:a detachable ski 
clamp. That specific objective had been affirmed in each of 
the Laboratory reports cited in the foregoing pages. With 
possible research alternatives thus reduced to a single well- 
formed plan, optimum conditions had been created for the rapid 
development of a suitable item and, consequently, for an early 
termination of the project. It was little wonder, therefore, 
that The Surgeon General's Office now established, as an 


estimated completion date for Development Project, F-28, the 
i deadline (of 1 neuen uty: 1943 99. | ! ; 


B. The Lightweight Ski Clamp. 


By mid-March, 1943, it will be recalled, the Equip- 
/ ee Laboratory at Carlisle, Pennsylvania, had been authorized 
by The Surgeon General's Office to begin development work 
immediately, without waiting for completion of all the remain- 
ing formalities involved in securing final Army Service Forces 
approval of the. project. O Accordingly, ‘during the remainder 
of March, and throughout the whole of April and May, the Labo- 
- ratory was busy designing and vocrmrbintieg 4 various experi- 
‘mental models of ski litter attachments .6 By June, 1943, 

the variety of designs had been reduced to three and a num- 
ber of hand-made models of each type had been constructed in 
the Laboratory's workshop. 


In answer to a request from one of the officers 
stationed at the Mountain Training Center, Camp Hale, Colo- 
rado,©3 the Laboratory arranged to send one of its sets of 
experimental ski clamps for examination and brief field 
trial, -It was explained that the samples were being sent 
mainly to show how the clamp worked. Due to a lack of more 
suitable material, the attachments had been made of galva« 
nized metal. and, consequently, were considerably yreig rigid 
than would be the case with future factory models.64 The 
reply subsequently received from Camp Hale, to the effect 
that preliminary field trials. indicated that a somewhat 
stronger clamp would be necessary, was’ not, therefore, sur- 


“+ prising.65 The more significant fact was that no adverse 


comment had beet made as to the item's basic design. 


ih Nankwhals contract negotiations had been initiated 
by the: Laboratory with the Jerald Sulky Company of Waterloo, 
Iowa, for the production of a small number of the new ski 
clamps, using a light gauge earbon stee1 66 Negotiations 
were proceeding satisfactorily \ when it was suddenly learned 
that, even for this’ . Smaexyer imental ondor ; competitive 
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bids would be required by the Purchasing Division of The 
Surgeon General's Office. 7 Additional commercial firms 

were thereupon circularized and, after considerable delay, 

a purchase order was finally placed with the Keading Sheet 
Metal Products Company, Reading, Pennsylvania. Three different 
types. of litter attachments were ordered, and it was anticipated 
that delivery would be made by the fatter part of August or the 
early part of September, 1943. S$ In view of these unexpected 
developments, the estimated completion date for Project F-28 
was extended from 1 September 1943 to 1 January 1944.69 


; a “ibe the middle of September, 1943,. three sets of 
ski. Litter. attachments were received from the Reading Sheet 


Metal | Products Company, and were forwarded to the Commanding 


General, Mountain Training Center, Camp Hale, Colorado, for 


““extensive field testing.70 Three weeks later, the Laboratory 


was notified by The Surgeon General's Office that a cold 

weather maneuver, to be held from 1 December 1943 to 15 Janu- 
ary 1944, had been scheduled for the Alaskan Defense Command. 
Some three hundred men were to make a cross-country move over 


~ various terrain in temperatures down to minus forty degrees 


a Ss 
a end = 


' Farenheit. On the mancuver, all types of medical field equip- 
ment were to be given a thorough evaluation as to cold weather 
efficiency and suitability. It was therefore suggested by 

The Surgeon General's Office that this would be an excellent 

- opportunity for the Laboratory to test any of its winter 
equipment which had been recently developed or was now nearing 
- completion,71 


Hawise no extra ski clamps on hand, and judging 
apparently that too much time would elapse before receipt of 
the additional sets which had been ordered, the Laboratory 

_ stated that it did not anticipate sending any equipment for 

the test.7& However, on 22 November 1943, a shipment of 

‘forty-eight. sets of the ski litter attachments was received 
from the Reading Sheet Metal Products Company,/’3 so, on the 
' following day, three sets of these clamps were hastily for- 
warded to the Alaskan Defense Command with this notation: 


Remarks and recommendations from the Equipment 
Board, Alaskan Defense Command, are requested 
in regard to the feasibility of using the ski 
clamp for the conversion of the standard: litter 
and skis to.a ski litter. In addition, any 
suggestions in regard to the improvement of the 
Ski clamp will be dg eettynra vy 4 received » We 
this office.74 


The Equipment Laboratory, it should be noted, was 
still contemplating that its project would be completed by 1 
January 1944.79 A favorable test report was expected momently 
from Camp Hale, to which sample sets of the new ski attachment 
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had been sent in mid-September; 1943. Upon receipt of this 
report, standardization proceedings could be initiated while 


y awaiting further confirmation from.the Alaskan Defense Command. 


Yet January arrived and still there was no word from this 
quarter. Impatient at the continued delay, and favored by 
good winter conditions in the Appalachian Mountains surround- 
ing Carlisle, Pennsylvania, Laboratory personnel decided to 
perform their own field tests of the new ski clamp without 
waiting any longer for replies from Colorado and Alaska. 


No detailed reports of these Laboratory-conducted 
field tests were submitted to The Surgeon General's Office. 
It was simply stated that all three types of ski litter 
attachments were locally tested, and that one type was found 
to be suitable for the purpose intended, with the exception 
that the material of which it was constructed was not suffici- 
ently heavy nor of high enough carbon content to withstand 
the mechanical stress to which it would be subjected./ 
Accordingly, the beginning of February having arrived, with 
still no report received from either Camp Hale or the Alaskan 
Defense Command, the Laboratory immediately set about ordering 
clamps of the selected design, to be constructed of a heavier ~ 
gauge and higher carbon content stecl./7 


It was indeed fortunate that the Equipment Labo- 
ratory on its own initiative thus undertook to speed up the 
project as much as possible. So far as can be discovered no 


test report on the lightweight ski clamp was ever submitted 
“either to the ‘Laboratory or to Tho Surgeon General's Office 


by the Mountain Training Center at Camp Hale.78 As for the 
Experimental. Board of the Alaskan Defense Command, to which 
three experimental ski clamp sets had been shipped on 19 
November 1943, a formal report .of test findings was finally 
forwarded to the Laboratory on 16 hiay 1944. Since the clamps 
. were apparently received too late to be used on the December 
..and January maneuvers, tests had been conducted instead at 
_ hicKinley Park during February and March, aalies These were 
described as follows: he 


( Bw Tests wore conducted in snow ehndaidnas with 
various hard and soft surfaces, depths rang- 
ing from one (1) to five (5) foet, over broken 
and unbroken trails, and torrain conditions of 
open level -or rough unbroken, TOBRELEP NE thick 
with bruh and undergrowth. a 


b. Patient or nola lace wore made from front line 
areas reirward to simulated battalion aid 
stations and collecting stations, timing 
actual operations, fatigue of personnel, 
comfort of patient, and action of ski-litter 
in varying situations.79 
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- The specific ReenTve of these ‘various tests were 

reported as follows: 

a. When gauenpyed? this combination formed a very | 

"Light and: practicable means of patient evacua- 
tion for open, relatively smooth, hard surfaces. 
Under such ‘conditions a two hundred (200) pound 
COP UAE SY was easily moved by one Per eon. 


be Dectedivesni soft snow Sed Sandia aot of rough 
- timber, burnt-over territory, or brushy ter- 
tain, however, evacuation was found difficult 
to the point of having been nearly impossible. 
Insufficient: ski flotation permitted the Lit- 
ter. bed to "belly up" on obstacles and scoop — 
“snow like a plow, under some conditions los=- 
ing all sled action, ; 


c. Extending free ends of litter poles gathered 
small brush and trees between them and caused 
continuous fouling. 


d. Stumps and brush obstructions concealed by 
Snow collided with the spreader bar, aburptly 
jarring the patient and sometimes jerking the 
aid man in harness off his feet. 


e. ‘The combination followed snowshoe trails very 
poorly because of its tendency to "wander" 
from one side to the other, making pulling 
quite difficult,80 


Summarizing the above test findings, the Experimental 
Board concluded that: -:(1) The ski-attachments were satisfac- 
tory only on hard surfaced, open, level snow; (2) They were 
not satisfactory for arctic or sub-arctic medical operations. 
It was recommended that, instead of continuing the attempt to 
‘accomodate the. regulatich litter to skis, a Stokes type of 
litter constructed of plywood be developed for use with 
toboggan type sleds.8l In short, what was here being ques- 
tioned: was not merely the suitability of the design and.con- 
struction of the specific ski clamp which had been submitted 
for test, but the basic. bg eames of any type of ski 

litter adaptation. 

ae hat 1a : 

The Board's contention that the general usefulness 
of a ski litter was too slight to warrant further consideration 
was not sustained by the Medical Department, The evidence to 
the contrary was, in fa¢t, considerable. In the first place, 
communications received from overseas units indicated not only 
that there was a definite need for a ski litter but also that 
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even crude improvisations, involving the use of prepared 

skis, were being utilized successfully over mountainous as 
well as level terrain.8@ In the second place, the existence 
of a definite military requirement for a ski litter had been 
officially confirmed by Army Ground Forces which had likewise 
approved the initiation of a formal research project to devel- 
op such an item, Finally, the development of a toboggan lit- 
ter, aS suggested: by the Experimental Board, was already in 
progress under a separate research project. 83 Inasmuch as 

the toboggan and ski litters were being designed for different 
but. equally essential purposes,.there appeared to be no good 
reason why. either item pais ‘supplant. the other. 


“Ga nde ieantiy, no: further ‘ski litter models were 
sent to the Alaskan Defense’ Command by the’ Equipment Labo- 
ratory at Carlisle. © The Experimental Board had taken six 
months to submit a report of its findings, and, while the 
test results themselves were of value, no suggestions for 
improvement of the clamp had been offered although this 
information had been specifically requested. In brief, 

the report had done little to hasten a practical solution of 
the research problem facing the Medical Department. As for 
the Mountain Training Center at Camp Hale, as mentioned 
earlier no report at all appears to have been received. The 
acutal decision, therefore, to abandon further work on the 
lightweight ski attachment and to shift attention to a more 
rugged type of construction had to be made exclusively by 
the Laboratory at Carlisle, on the basis of such field tests 
as it had been able to perform locally. 


C. The Heavy Gauge Ski Clamp. 


In January 1944, four months before the Alaskan 

Defense Command report had been received, the Equipment Labo- 
ratory began negotiations for the commercial production of a 
limited number of ski clamps of a heavier construction than 
those which it had just tested and found too fragile for field 
usc. The competitive bidding requirements which had been 
encountered six months earlicr had apparently now been res- 
cinded, for the Laboratory was able this time to confine its 
negotiations to a single company. The advantages of this 
latter arrangement were considerable. Instead of having to 
produce in final form a complete sect of drawings and specifi- 

cations, to be turned over routincly by purchasing authoritics 


to the lowest responsible. bidder, the Laboratory was now able 


to. select an intorestcd manufacturer and, through a free and 
exterisive oxchange of ideas, work out improvements in its 
original blueprints before actual. factory Peatueti en was 
scheduled to hema ae =k 


het 


RESTRICTED 


‘It was in precisely this fashion that several useful 
‘changes | in specifications weré evolved in the present instance. 
On 17 January 1944, the Equipment Laboratory wrote to the 
- Jerald Sulky Company, . Waterloo, Iowa, requesting quotations on 
‘twelve ski clamps to be made of 11 gauge 1045 S.A.E. steel. 
“In its reply, the Jerald Sulky Company pointed out that it 
would be impossible to obtain the type of steel specified 
unless a special mill run were obtained, which would be very 


: difficult in view of the wartime shortage of the metal. liore- 


over, the company stated, it was the opinion of a number of 
--expert metallurgists who had been consulted that no practical 
- method had yet been found for welding steel higher than 1030 
grade. It was therefore proposed that 14 gauge, 1020 steel 
be used in the construction of the clamp components, the parts 
then to. be hardened with cyanide, The additional cost of this 
method, it was explained, would amount to approximately 25¢ 
per item, bringing total unit cost to G4. 10:-per clamp. 


This ai ternate nied: of manufacture was approved 
by" the Laboratory, 86 whereupon the company made one further 
suggestion for improvement of specifications. It was stated 
that a much neater appearing ski attachment .could be produced 
if, instead of using nuts with separate welded wings, one- 
piece wing screws were substituted. Inasmuch as the Laboratory 
already had the necessary number of these wing.screws on hand, 
the company suggested. that they be forwarded, their cost to be 
deducted from the final bill.8’. This proposal was likewise 
accepted, the Jerald Sulky Company was granted an’ AA-1 priority, 
and within two weeks 12 fabricated heavy. gauge clamps were 
delivered to the Laboratory .©& The new attachments: had been 
manufactured at a total cost of less than -$50.° Evidently in 
this instance competitive bidding had not been { DOGRAPRED, to 
bring prices iste to a peaserabia level. | 


On 24 February 1944, one set of the improved ski 

. Clamps, which were similar in désign to earlier models but 
were now constructed of stronger material, were shipped to the 
Mountain and Winter Warfare Board, Camp Hale, Colorado, for 
field test.89 This time the Laboratory . was determined to 

make its own investigation immediately without waiting for 
reports from the field. Accordingly, before the close of 

the month, the new attachments. were locally tested and this 
‘time: the results appeared wholly. satisfactory.90 .No formal . 
report, however, was: Submitted to The Surgeon General's’ “‘OFFice 
giving detailed test findings. -In view of subsequent events, 
it will be observed ‘that thé absence of a complete statistical 
record of these, lécal ficld trials was a Bagsded handicap to 
the Medical Rapestmanty: be 


“On 5 May 1944, ° With. no information as yet forthcom- 
ing from the Mountain and Winter Warfare Board at Camp Hale, 
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_ the Equipment Laboratory forwarded to The Surgeon General's 
Office a: complete set of tentative specifications, drawings, 
and. photographs.91 As this was customarily the final step 

in development activity, it is evident that the Laboratory 

- now considered the project completed, confident that its own 

test findings would be confirmed by the Camp Hale board. 

After some delay, on 13 June 1944 this data was sent by The 

Surgeon General's Office.to the Research and Development 

Division, Army Ground Forces, with the request that the former 

office be advised if standardization of the subject item was 

-recommended.9¢ In view of the favorable reaction which was 

.. expected, the reply which was received from Army Ground Forces 
aia weeks later must have come as a distinct shock. 


ay The Litter clamp described is similar to the 

-. standard adapter, ski, recently tested by the 
Mountain Board, and found to be unsatisfactory 
due to instability of the litter when so sup- 
po:ted and tendency of the ski runner to col- 
lapse in turns. This report of test of winter 
evacuation equipment is now being studied in 
this headquarters, 


2. It is recommended that no further consideration 
be agg the subject litter ski-clamp, Type 


The above statement was subsequently approved by the 
Research and Development Division, Army Service Forces. On 6 
. July 1944, that office endorsed the Ground Force recommendation 
and directed that further work on the Carlisle model be discon- 
tinued.94 Upon receipt of these two communications, the Chief 
of the Research Coordination Branch, Surgeon General's Office, 
immediately addressed a memorandum to the Chief of the Devel- 
opment Branch, directing the latter to discuss with Army Ground 
Forces as soon as possible the question of improvement of the 
Type C ski clamp and of continuation of the research project. 95 


The test report of the Mounbath and Winter Warfare 
Board, which had been forwarded .to Army Ground Forces on 17 
June 1944, was a lengthy document covering test findings on a 
wide varicty of winter evacuation equipment, Intensive field 
tests had been conducted at the Mountain Training Center from 
8 March 1944 to 2 June 1944. Insofar as the ski litter was 
concerned, a special winter evacuation course, one mile in 
length, had been established for the testing of these adap- 
tations in over-the-snow movement. This course, according to 
the report, included the common types of terrain and conditions 
usually encountered during evacuation by sled or ski. It was 
stated, however, that due to the lateness:‘of the season, only 
limited conditions of powder snow were encountered. Instead 
a heavy spring pack an of high water content had 
? “i 
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predominated 96 


_ Two types of ski adapters were tested during the 
above maneuver: the Carlisle Model (Type C), developed by 


the Equipment Laboratory; and the Hale Model (Type D), devel- 

oped by the Mountain and Winter Warfare. Board. While both 
_. items’ operated on an essentially similar compression princi- 
‘ple, there ‘were certain important differences. in design and 

construction, -The Carlisle klodel. consisted of -a steel clamp 


with ‘grooves on each end, one end. fastening around the edges 
of the ski runner, the Stheb: end .closing around the litter 
stirrup. The clamp was fashioned with a single ring-nut 


. tightening adjustment s97 The Hale Model clamp was also of 


steel construction, was grooved at both ends, but was longer 
than ° the Carlisle Model so that the upper end fastened onto 
the base of the stirrup block instead of the lower end of the 
stirrup itself. Because of this: additional length, two. ring 
nuts were required instead of one for the tightening mechan- 
ism.98 For both models, four clamps constituted a complete 
set. ik 


While detailed test findings were ngt quoted in 
the Board : ‘réport, photographs were appended showing the failure 
of the Carlisle ‘adapters in two general instances, . Used with 
standard skis and a folding aluminum litter, stirrups and 
runner had collapsed due to lack of support provided by the 
clamps. Used with standard skis and the mountain litter, 
Carlisle hiodel, onc ski runner had collapsed duc to inse- 
cure grip provided. by the Carlisle adaptors. The conclusions 
of the Mountain and Winter Warfare Board,.on the basis of all 
field tests cenducted, were as follows: 


The Carlisle Ski Adapters provided for use with the 

standard canvas bed litter were .. . unsatisfac-. 

tory in that -they would fit only a limited number 

of skis, and in-their lack of provision.,of a much 

needed support to the stirrups of the Littcr, 

Folding, Aluminum. The Adapters, All-Purpose, 

Camp Hale liddel,-on the other hand, were found 

to accomplish tho tri-purpose function of fit- 
ting onto dny sizo-.of ski, providing an effici- 
' ent means: of ‘attaching saplings to the stirrups — 
of ‘the: littcr, and of providing support to. ‘the 
cipal ‘mechanism. . Without these adapters, or 

én adapter +thich accomplishes the same results, 
efficient cvacuntion sin the, mountains when . 
using the Litter, Folding ‘Atuninun’is diffi- 
cult, Maes not impoesiblo.99 aia 


ee 
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The’ Board éhisatecegiein’ nchctietitad: ‘Gas the Ge amp ‘Hale, or Type 


D, ski adapter be epiehnee as a standard item, and that the 


1 am, were 
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Carlisle adapter, Type C, be rejected for over-the-snow 
evacuation. 


It will be seen from the foregoing Board report 
that, explicitly or by implication, three major criticisms 
had been made of the Equipment Laboratory's ski litter 
adaptation. In the first place it had been charged that 
the Carlisle adapter had failed to furnish a stable conver-= 
sion for the mountain litter. It could be argued, of course, 
that the mountain litter was not yet a standard item and that 
the Laboratory was not obliged to accommodate its design to 
purely developmental litters.: However, the Laboratory was 
aware of the existence ,of sucha litter,’ having" developed it 


_in.its own workshop, and in the’ event thatthe’ mountain lit- 
-. ter was accepted for standardization the problem of adapting 
__, the. new item for use with the standard ski would have immedi- 
. -ately.presented itself. To have anticipated this possibility 
_ -would seem. to have been a reasonable precaution: cia costly 
_. alterations at some future date. | 


In the second place the Board hed charged that the 
Carlisle adapter had not been designed to fit all types of 
Quartermaster skis. ‘We have seen how the Laboratory, at the 
start of the ski litter project, had carefully studied Quarter- 


ae master ski specifications and had obtained actual samples of 
.. each type then in existence in order to insure complete 


adaptability of the proposed ski clamp. Nevertheless, as we 


, Shall.see presently, the Board's finding in this regard was 


valid. The Laboratory had not continued to keep itself 
informed as to changes and additions in the Quartermaster 
supply:listings. New skis had been standardized, apparently 
without.the Equipment Laboratory's knowledge, to which the 
Carlisle clamps were clearly not adaptable. 

i In the third place it was charged that the Carlisle 
adapters had not-:been designed to fit the folding aluminum. 
This finding, as we shall see, was also valid. It will be 
recalled from an earlier chapter that, with the growing 
scarcity of aluminum, a double-folding laminated wood litter 
had been developed by the Laboratory as a procurement substi- 
tute. It will also: be recalled that the Laboratory was 
strongly opposed to the continued distribution of those fold- 
ing aluminum litters still in stock which were: ‘designed with 
folding, instead of stationary, stirrups .2 Neither of these 
facts, however, eliminated the necessity of making the Car- 
lisle clamps adaptable to all litters which were still being 
used in the field, whatever their individual merits. Neither 
the stationary or folding stirrup type of folding aluminum 
litter had-been declared obsolete and, until such a reclassi- 
fication had been officially ordered, there was always the 
possibility that a medical corpsman wonid be faced with the 
practical necessity of converting such a litter to ski use. 
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The . isis would be ae little service in this situation. 


“Tn. its first. Aiengeraltt: to the Camp Hale communi- 
cation inclosing the above: test report, Army War College, 
speaking: for Army Ground Forces, entered the- following offi- 

cial (eodimendationsey eee 


7. ‘is wovomasbaléd that the present Adapter, Ski be 
reclassified limited standard, and the Adapter, 
All-Purpose, be adopted as a standa ard article 
under the nomenclature "Adapter, Ski, M-1944, Set 
of 4", There is no objection on the part of this 
headquarters if the above changes can be accom- 
plished by change of specifications only. It is 
recommended that the following military charac- 
teristics be adopted: 

(1) Shall consist of 4 clamps suitable for 
attachment to all standard skis and 
litters for improvising an over-snow, 
hand-drawn vehicle. 

(2) Shall provide a secure connection be- 
tween the litter and the skis and shall 
not collapse in normal use on slopes. and 
turns, 

(3) Shall be as light in 1 weight as possible 
consistent with the eur toate required 
under subdivision (2).4 


The indorsement concluded with the recommendation that a basis 

of issue for the new item be set up under the provisions of Table 
Allowance 20-2, and that distribution be specified for Alpine and 
Cold Zone units at the rate of one set of four clamps for 

every four litters (other than mountain). It was added that 

this proposed basis of issue should be revised and broadened 

if new Tables of Organization and Equipment were adopted for 
mountain and winter troops. 


It will be noted that Army lar College apparently 
had the impression that the Carlisle clamp had already been 
adopted as a standard Medical Department item. This, of 
_ course, was not true. The Carlisle and Hale models were both 
' devclopmental items only, and no catalog changes would be 
‘necessary in‘the event the latter was selected. Aside from 
this minor error, however, the above recommendations followed 
closely the test. findings of tho’Mountain and Winter Warfare 
Board. Moreover, on 22 August 1944, the Kesearch and Devel- 
opment Division of Army Service Forces concurred in the Army 
War College recommendations and directed that the Hale, or 
Type D, clamp be processed through the Medical Department 
Technical Committee at the carlicst practicable date. 


ee Met 
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While the negative finddnmgs of the Mountain and 
Winter Warfare Board with respect to’the Carlisle adapter 
had been largely valid, it was spo discovered that. the 
positive recommendations regarding the Hale adapter had 
been somewhat hasty. During September, 1944, the. Equipment 
Laboratory received several samples of the Type D ¢lamp and, 
upon inspection, found that this ski clamp had been designed 
to fit only one litter, Item No. 9938000, Litter, Folding, 
Aluminum,. which was provided with folding stirrups. 


Inasmuch as the Carlisle Model already fit all but 
one type of Medical Department litter, while the Hale Model 
had been. designed to fit only one of six standard litter types, 
the superiority of the former now seemed quite evident. In its 
reply, however, the Equipment Laharphary cerried the matter one 
step further, 


It is the opinion of this office that Type ©, ski 
clamp is tic preferred type ski clamp inasmuch as 
it will operate with all Medical Department lit- 
ters with exception of Item No. 9938000, Litter, 
Folding, Aluminum, 


It is further the opinion of this office that the 
folding stirrups on Item No. 9938000 should be 
replaced by a non-folding type stirrup, if its 
use is contemplated as a ski litter,? 


The Equipment Laboratory had campaigned long and 
hard against the adoption of the folding stirrup type of 
aluminum litter, and it is quite understandable that it did 
not wish to overlook this opportunity to re-emphasize the 
defects of that particular litter design. However, as has 
been pointed out, so long as folding stirrup litters were in 
use in the field, complete adaptability of the new ski clamp 
would not be attained until the item had been redesigned to 
fit this litter also. In short, preference for the Carlisle 
adapter over the Hale adapter aia not preclude some modi t i= 
cation of the former item, Ae- PROS 


On 16 September 1944, The ee General's Office, | 
in its reply to Army Ground Forces, began by .considering the 
main. point at issue--the Carlisle versus the Hale .adapter. - 
Unfortunately, not all of the evidence here introduced to . 
back the claim of the Carlisle item was of a noncontroversial : 
sort. te 


“Eb ig noted that, the ski litter adapter was tested: 
on a nonstandard folding aluminum pole litter... 
This ski litter adapter when uscd on a standard 
litter was found satisfactory by the Alaskan Board 


in their wintoPOTHICTED 
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i: The above statements were open to some question. 
Re the first. place, the folding aluminum litter was not a 


-- nonstandard item, but was still listed as standard in the 


Medical. Supply Catalog.l9 While it was true that official 
specifications called for non-folding feet, it will be recal- 
led that the folding feet feature had been specially prescribed 


.. forall litters procured for Army Air Forces. As for the reac-: 
‘pak Hehons of..the Alaskan Board, if reference to its May 16th report 
. was intended, it. would be difficult to construe those findings 


as being more positive: than nogative.11 


In any event, after scaltenstane the above viewpoint 
The Surgeon Generai's Office went on to make the constructive 
suggestion that, since no actual requirements existed for the 
item, a further test be conducted without delay at a place 
suitable to Headquarters, Army Ground Forces. At this time 
all available models of ski litter adapters, as well as other 
winter evacurtion equinment items, could be tested comparatively 
and the resvits carefully examined. It was estimated that such 
test could be concluded in approximately two or three weeks, 
and that the results would assure that the most satisfactory 
item available for the purpose intended would be submitted for 
standardization.1é 


In answer to the above comments and suggestions, 
Army Ground Forces replied as follows: 


1. This headquarters does not concur with the con- 
clusions contained in paragraph 5 of 3rd 
Indorsement. A present requirement exists for 

. the subject equipment and additional require- 
ments are anticipated. 


2. In reference to recommendation in paragraph 5 
of 3rd Indorsement that further comparative 
-test be conducted without delay, this head- 
-. quarters would have no objection to further 
- tests in advance of standardization but no 
units or. personnel are available to carry 
out such expedited tests . . « e 


3. Because of replacement. of Litter, Folding, 
Aluminum by other litters it is recommended 
that development of the Adapter, Ski be con- 
tinued to produce an adapter suitable for 
use with the Litter, Straight, Steel, or a 
new folding aluminum Litter Jo 


. Jocortiny to the ibaa vidios used in “~ previous 
: Ground Force communication, the term, "Adapter, Ski", refcrred 
to: the. Carlisle clamp, while the term "Adapter, All-Purpose", 
= referred ,to.the Hale model. ‘Therefore, it can be seen that 


ag 
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in the above indorsement Army Ground Forces was indicating 
its willingness to accept the Carlisle design, provided that 
it was altered to fit all existing Medical Department litters. 


_. The Hale model was no longer being considered as a practicable 


alternative. 


The above Army Ground Force recommendations were 
soon concurred in by Headquarters, Army Service Forces, 14 and 
the Equipment Laboratory was charged with the task of suitably 
modifying its original drawings of the heavy gauge clamp. By 
the end of October, 1944, the Laboratory submitted the follow- 
ing report of its progress, 


ae in order that the ski clamp could accommodate 
the stirrup of the aluminum folding litter, it 
was redesigned and revised drawings covering 
the changes were forwarded to The Surgeon 
General ci. 17 October 1944. 


b. Inasmucr as the type ski now provided by the 
Quartermaster Corps is of a different type 
than that which was used in the development 
of the ski litter clamp, further changes in 
its design may have to be made. With this in 
mind, standard type skis and cross-country 
skis of the latest type will be made available 
to this office.1 


On 27 November 1944, the Laboratory eceived from the 
Boston Quartermaster Depot two of the new type’ Quartermaster 
skis; one, standard type; the other, cross-country type.16 
Redesign of the ski clamp was’ initiated immediately to accom- 
modate the adapter to’ both types of skis (see Fig. 16) and, on 
4, December 1944, the final modified drawings were fergabaat to 
The Surgeon General's Office.1” All that. now remained to be 
accomplished was formal processing of the item for standard- 
ization.’ As:we shall see, even this final, procedural phase 
was not ‘withowt.its complications. From now on, however, the 
delays were brief in comparison with what. had gone before. 


avs Standardization Phase. 


nnoiheas: upon’ petinhn’ of the Army Ground Force communi- 
cation, stating that a suitably modified Carlisle, or Type C, 
Ski clamp would be acceptable to that. office, the Technical 
Division of The Surgeon General's Office set about preparing 
final standardization data, On.5 October 1944, standardiza- 


.. tion forms, photographs, drawings, tentative specifications, 


. and frmy Ground Force’ recommendations regarding basis of 
issue and. military: characteristics were forwarded to all 


Technical Division “ES! for CTE re action,18 With 
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one exception, "All necessary standardization information had 


been collected; revised, and arranged in final form by the 
Division before 13 October 1944, the date of the next scheduled 
meeting of the Subcommittee of the Medical Department Technical 
Committee. Total quantity requirements and replacement rates 


for the new ski clamp were the only matters on which specific 


data was still not available. 


What was ultimately to develop into a requirements 


“controversy began innocently enough. On 6 October 1944, the 


Supply Coordination Branch of the Technical Division forwarded 
to the Requirements Branch of the Supply Service a copy of the 
proposed basis of issuc for the ski adapter, and requested that 
total requirements and replacement rates be calculated as soon 
as possible.l9 Supply Service replicd that they were unable to 
compute any requirements at that time due to the pressure of 
other work having top priority .©0 There the matter was allowed 
to rest, at least for the time being. Since no basic disagree- 
ment had as yet come to the surface, it was assumed that the 
information would be available at a later date. As time went 
on, however, it became increasingly evident that this problem 
had its ramifications, It was, in fact, destined to plague 
both the Medical Department and army Ground Forces for a period 
of nearly five months. 


On 13 October 1944, the Subcommittce of. the Medical 
Department Technical Committee met to consider. standardization 
of the new ski clamp, Among the actiotis which. were ‘then taken 
was a revision. of military characteristics to include, as an 
additional paragraph, the following condensation, of Army Ground 
Force. premperese x 


“Shall not ‘collapse in normal use on ‘slopes and 
turns cither due to structural failure or 
design when properly adjusted.@l 


The Subcommittee also followed closely Ground Force recommenda- 
tions regarding basis of issue. Army War College, it will be 
recalled, had proposed that one set of the ski clamps be issued 
for every four litters (other then mountain).used in Alpine and 
Cold Zones. This proposal was now adopted with but a single 
minor change. The Littcr, Semi-rigid, as well as the Litter, 
Mountain, was to be excepted in computing the issue rate .<e 


Mooting on 16 October 1944, the Medical Departmont 

Tochnical Committee approved in substance the report of its 
subcommittee. Only two minor changes were made. Nomenclature 
of the new item was changed from "Adapter, Ski, Litter," to 
"Adapter, Litter, Ski," and to the above statement of basis of 
distribution were prefaecd the words, "To be included in 

T/A 20-2, cquipment for training purposes."<3 Since these 
processiig actions had taken place with full Army Ground Force 
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approval, registered through its representatives on the afore- 
mentioned committees, all standardization data was now for- 
warded to Headquarters, Army Service Forces, for final official 
approval.“4 On 3 November 1944, Army Service Forces approval 
was formally granted, and it was requested that changes in the 
Army Supply Program resulting from this action be processed 
immediately in accordance with established procedure, 


Thus the issue of requirements and replacement rates 
was once again forced into the foreground. On 6 November 1944, 
‘the Research Coordination Branch of the Technical Division for- 
warded all pertinent information regarding the newly standard- 
ized.ski adapters to the Chief of Supply Service,’ with the 
request: that Army Service Forces: be notified. at’ the earliest 
moment concerning production schedules ,26 Approximately. WO. 
weeks ‘later, Supply Service, announced’ that Item 9901675, 
Adapter, wenn Ski, would be available for distribution dur- | 
ing-the First Quarter of 1945.27 As yet, it will be observed, 
nothing had been done toward computing the quantity to be manu-.. 
factured. Under the circumstances the production estimate was 
somewhat optimistic. Actually it was June, 1945, before the : 
first factory order was finally placed, 


The completion of other last-minute details seemed, 
however, to be progressing satisfactorily. On 4 December 
1944, the Equipment Laboratory at Carlisle forwarded to The 
Surgeon General's Office final drawings and specifications 
for the ski clamp, incorporating all structural changes that 
had been made in adapting the item to the folding aluminum 
litter and the new Quartermaster skis.<8 Except for require- 
ments data, it now appeared that the item was virtually ready, 
to be processed for procurement, At this point, however, it 
was suddenly discovered that the Catalog Branch of Supply 
Service, through a misunderstanding as to what was to consti- 
tute a "unit" of the item, had set up an incorrect listing of 
the unit price of the ski attachment. Instead of indicating 
that the unit price of $7.50 covered the cost of a complete 
set of four adapters, the price was shown as applying to only 
a Single adapter. 


Although the Technical Division had vaietnits 
included in the nomenclature of the item the sentences "Four 
are required per ‘litter when skis are used," it was now found 
desirable to spell out the unit definition: moré’ explicitly. 
Accordingly, by action of the Subcommittee of the Medical 
Department Technical Committee on 1 January phe: nomenclature 
was once. sy wee revised. . : 
Adapter}: latter, Ski, Set. of 4: For Fasténing en 
Standard Ski to Provide for Transportation of = = 2... 


Wounded,’* Zi ‘set: mean oedepencaeb tor wien skis’ Soh ake «tee q : 
are used, Unit =Sét.3 yd Pub 
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At the same Subcommittee meeting one other change 
was introduced and approved which was somewhat less under- 
standable. In place of the basis of issue previously described, 
the following new basis of ddadntintd.on, was Bybe i eateds 


1 Set per 4 Litters ation sethiabl nod: by “Army com- ae 
mander3 outside continental United States wheal 
eed by T.O. commander 31 


Cointunaietice lets both ‘of the above recommended changes was 
given - Pealiaies ha Arny Service Forces on 22 January 1945.38 


AIL goose ‘ends had now been securely tied with one 
.. Major exception. No determination of the quantity of adapters 
_to ‘be ‘procured was yet forthcoming. On 10 February 1945, Supply 
Service broke its Iong silence. It appeared that Supply Service 
was not without its own grievances. Upon publication of the 
original basis of issue on 6 November 1944, supply officials had 
immediately contacted the Ground Surgeon's Cffice where they were 
advised that there was but one Mountain Division in training at 
that time. Requirements, the communication stated, were there- 
upon computed on that basis. 33 \Jith the adoption, in January, 
1945, ofa wholly new basis of issue, the PESTA had now become 
exceedingly awkward. 


The Technical Division was contacted and could: give 
no definite information as to the quantity that 
would be needed. liajor Brookshire wasalso con- 
tacted and in turn contacted Army Ground Forces 
G-3, G-4, and Requirements, none of whom could 
‘make any estimate as to the quantity needed. 
“* Major Brookshire suggested a recommended purchase 
* of. (500) to supply two divisions with initial 
issues and replacements .3 


' The concluding recommendations of RUEPLy Service 
“were as follows: 


In view of the fact that it is impossible for 
Requirements Branch to compute or justify require- 
ments on this basis one of the two following 
recommendations is suggested. 


a. That the office which initially submitted 
the item for standardization make a written 
recommendation of the desired quantity to 
purchase or, 

b. Withdraw the item entirely. 


Formal action by Requirements Branch is being 
withheld until the above requested information 


is received,39 
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The indecision on the part of Army Ground Forces, 
as indicated above, was somewhat surprising. When, back in 
September 1944, The Surgeon General's Office had suggested 
that since no actual requirement existed for the item, © 
standardization cf the ski clamp be deferred until further 
comparative tests were performed, Army Ground Forces had 
replied: 


This headquarters does not concur with the 
‘con¢lusions contained in paragraph 5 of 3rd 
Indorsement. A present requirement exists for 
the subject equipment and additional require- 
ments are anticipated, 
Now the shoe’ was on the other foot. Although Ground Forces 
was. not denying that a requirement still existed, it was 
- apparently unable to Sxpewee its needs in definite quanti- 
bias tative terms. 


ree The’ Widowens eeikdiash, adopted by Supply Service 
proved, however, to be effective. On 19 February 1945, the 
Executive Officer of The Surgeon General's Office addressed 
a communication to Army Ground a quoting verbatim the 
padre cane Sani of Supply Service.?? --A' month later a reply 
rom Army Ground Forces was deg tisha Sg pertinent sections 
of which are given below. 


2. This headquarters has no‘ information upon 
“which to recommend’ procurement of the’ sub= 
ject item since information is not ‘available 
as to contemplated deployment ‘of: troops 
requiring this equipment. Inclusion in: : 
Tables of Organization a and Equipment is not 
feasible. es eae 


3, There is no present requirement for “the 
subject item for training purposes in this 
country for the next six (6) months. How- 

‘ever, this does not at all mean that there 
’ may be no overseas requirements now or in 
the’ coming winter. Information of this’ 
nature can be ‘obtained only from the 

theaters. 


‘As “In order that more spicata data may his 
available this headquarters will initiate 
action to notify the theater commanders 
of the standardization of the subject item 
with a request to submit tentative ‘require- 
ments, Pending receipt of theater require- 
ments it is recommended that initial pro- 

- curement be made of ‘one thane (1, 000) 
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The Medical Department now had a definite procure- 
ment figure to work with, even though it had been arrived at 


_.by rather subjective methods.: On 28 March 1945,.the recom- 
. mendation of..Army ‘Ground Forces. that 1,000 séts of the ski- 
., adapters be procured was approved by the Director of Plans 
and Operations, Army Service.Forees,?9 and,. on 30:March 
-_1945,. copies of all indorsements were forwarded for procure- 
.- .ment action to the Suppiy Service of The Surgeon re. 
Of fice.49 


Ve Conclusion. 


A. Procurement History. 


The first production order for the new ski adapters 


was not placed until 27 June 1945. A total of 1050 sets were 


ordered at that time, at a unit cost of $7.16, somewhat under 
the earlier estimates. As of 26 July 1945, no deliveries had 
as yet been made on this oy eee contract, and no new con- 
tracts had been negotiated.4 


By Recently Submitted Improvisation . 


The need for a more effective information service, 
informing. overseas units of the latest developments of the 
Medical Department Equipment Laboratory, was emphasized by a 
number of communications which were received by The Surgeon 
General's Office long after the standardization of the Adapter, 
Litter, Ski. One of the first was a letter from the Office of 
the Chief Surgeon, European Theater of Operations. : The remarks 
indicate that: even at this high echelon, nothing was known of 
the recent. ski clamp development, 


Reports received by this headquarters indicate 
that many forward medical units are successfully 
utilizing improvised ski litters in transporting 
patients. A photographic report on the effici- 
ency of this method of transporting casualties 
is contained in combat film sequence LIB 2243, 
which has been forwarded to Army Pictorial 
Service, your headquarters. 


Recommend that development of a standard ski 
for attachment to litters be considered. It 
is suggested that a ski be developed with a 
clamp attachment to be secured to the litter 
stirrup. The attachments should be movable ito 
accommodate litters with one shveretanrup 


distances .4 
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Of the other communications received: after this date,” 
only one will be cited here. This was a letter from the Seattle 
Port of Embarkation and contained a description ofa new type’ 
ski litter which had been developed on the Pacific Coast. The © 
case affords not only further evidence of the fact that. insuffi- — 
cient publicity had been given to the ski clamp. developed ‘by the 
Equipment Laboratory, but also. indicates, .on the positive'side,— 
that the item just standardized still represented a more practi- 
cable design than any of those which had been submitted from 
outside sources. Pertinent portions of the Seattle letter are 
given below: Pace as ts 


On 6 March 1945 an inspection was made of a type of 
litter mounted on skis which was designed by Mr. 
Erickson, Associate in Physical Education at the 
University of Washington. This litter mounted on 
skis was designed as a result of Mr. Erickson's 
participation in numerous expeditions to remove 
injures persons from the nearby snow-covered Cas= 
cate Mountains 4? 


The new ittos was described as follows: 


There is a distance of olgioue inches between ™ 
the litter end the ‘skis. The addition of skis 
and braces does not greatly increase the weight 
of the litter. As shown in the photographs, 
the skis are attached to the litter by oval 
bands of metal which are secondarily supported 
by means of cross struts, These struts can be . 
fastened in place by means of wing nuts, and 
when they are removed, the litter can be folded. 
flat in the usual manner, This litter RORAAP GEE 
the advantages of: moot 
a, The patient is kept about eiubhonn 
inches off the surface of the snow, . 
b. The litter can be easily handled and . 
GORANS BEM by two men on skis .44 


The shaw incon ies: was nix Porgataed. to the: 
Equipment Laboratory at Carlisle for recommendations, .On 
5 April 1945, the Laboratory replied as Eoblenas, . 


1. The inclosed correspondence and hae 
graphs have been studied by this office ~ 
and following comments submitted. 


De Apparatus will serve for the purpose __. 
of transporting. seit abe over SnoW. -: 


b. It has the advanta age over present aid ote 


adapters in that ient is a 
off the SNOW. REST 2 
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¢. It has the disadvantage of size and weight 
and of fact that ski has to be prepared, 
Holes have ‘to be made in them and shoe 
‘attachments taken off. This precludes use 
of patient's skis and requires that a pair 
of prepared skis be carried. 


d. The added height tends to make the unit 
more wobbly. 


2. In view of par 1 c. above this apparatus is 
not recommended for hiedical Department pro- 
curement and use. It is the opinion of this 
office that our present standard litter ski 

clamps better serve our purpose. 


C. Eveluation of Development Project, F-28, Litter, Ski. 


. Whatever might be said critically of the development 
. activities which have been described in previous chapters of 

_ this study, the net results had been impressive. New straight 
and folding pole litters had been developed in time to be of 
material assistance to overseas troops, and these items had 
stood up well under combat conditions. . The contributions 
of Development Project, F-28, However, were much less tan- 
gible. The end product had not reached supply depots until 
after World War II hostilities had ceased and, consequently, 
no extended opportunity was available for testing the new ski 
clamp under actual combat conditions, 


In fiew of the relative simplicity of the clamp 
which was eventually standardized, it is difficult to realize 
that three years were required for its development and pro- 
curement, While the causes were various and are not easy to 
assess, an enumeration of some of the major delays encountered 
during the course of the project may serve as at least a 
partial explanation, 


The immediate responsibility for the length of time 
taken to complete Development Project, F-28 did not rest 
solely with the Medical Department and its research facility 
at Carlisle, Pennsylvania. Cther installations, as well as 
other components of the Army, had also contributed to the 
total delay that had occurred. Army Ground Forces had taken 
six months to submit the necessary statement that a military 
requirement existed for a ski litter attachment, Six months 
had elapsed before the Alaskan Defense Command had submitted 
its test findings on the lightweight ski clamp. The Mountain 
and Winter Warfare Board had taken nearly four months to 
report the results of its field trials of the hcavy gauge 
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Considerable time had, of course, been consumed in 
carrying out purely Medical Department activities. The Surgeon 
General's Office had taken five months to fulfill procedural 
requirements incident to project initiation. Processing the 
finished item for standardization and procurement had taken 
another five months, The Equipment Laboratory, by neglecting 


‘to design its adapters to fit all types of Quartermaster skis 
-and all types of straight and folding pole litters then in 
~:use by the Medical Department, had caused further delays. 
' Project termination had likewise been impeded by Supply Service 


delays in computing total requirements and replacement rates 
for the néw item. 


It is entirely possible, however, thet most of the 
above factors were in reality symptoms rather than basic 
causes. The ski litter adapter, it should be remembered, was 
a minor equipment item and, while a potential military require- 
ment existed from the start of the undertaking, this potential 
demand never became actual and urgent at any time during the 
course of the war. From its inception, therefore, Develop- 


- ment Project, F-28 was a low priority project, and this simple 


lack of pressure may well have accounted for many, if not most, 
of the delays << mentioned. 


mn any swents, ‘there 1 were no. serious consequences, 
And, constructively . regarded, ‘an end item had been produced 
and standardized. which, from all: accounts, | was greatly superior 
not only to all previous standardized attachnents but to all 


- Later’ field icipated as welt. 
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FOOTNOTES TO CHAPTER IV, SECTION I 


*Ockunatl. E.D., Col., M.C., U.S.A., Problems of. Evacuation - 
Snow and ice, 18 Feb. 1943. Paper préparéd* for conference on 
Cold Weather Operations and Application of !edical Equipment 
to Such aT AT AODP 8 held: at. S. G. et 22 Febs. 1943 (M.D.E.L. a 


Pe suse Pas Chap. . ag r P. soa | 


Ro ae 


Qiiirinelly op. cit. 


ie “PM 3 31-15; Operations in ‘Snow gpa. Joctreme cals, “18 Sep. 1941, 
pp. 46-47. 


Wik: Donan went Craining Circular No. 36, Mountain and Cold 
. Weather Equipe ut, 19 Mar. 1943, pp. 1O0=l1l.. 


6 
Ibid., p. ll. 


‘ ; | 
Ltr. to 5.G.0., fr. M.D.E.L., & Mar. 19433; subject: "Addi- 
tional Research Projects for Fiscal Year 1943" (Rec. Rm., 
S.G.0. 451.9-1 Carlisle Bks.-N.) 


rentiny Status Report, S.G.0., 12 Oct. 1943, SECRET (Hist. 
Div., S.G.0.), Extracted in clear. 


Arable of Organization 8-135, Medical Battalion, Mountain 
Division, 1 Apr. 1942. 


agree to 5.G.0., fr. M.D.E.L., 21 May 19423 subject: "Recom- 


mendation for Funds for the Medical Department Equipment 
Laboratory for Fiscal Years 1943 and 1944" (A.M.R. & D. Bd.). 


“ to S.G.0., fr. A.G.F., Jun., 19423. subject: "Devel- 
| opment of Equipment for Mountain Divisions." Cited in ltr. 
| to M.D.E.L., fr. S.G.0., 15 Jun. 19423 subject: * "A.G.F. 

Memorandum" (A.H.R. & D. Bd.). 


Mie. to 8.620,. Pe. WORSE. , 22 Jun, 1902 °(A WOR. @D. Bd.). 


. ene to Chf., Field Equipment Br., Plans Div., fr. Dir., 
Research and Development Div., &.G.0., 10 Dec. 19423 subjects 


"Viedical Equipment. for Mountain Troops" (A.M.R. & D. Bd.). 
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: 


1 
ee De de. 


LS 
Ibids, De/<s 


16 


Ltr, to Dir., M.D .E.le, tts 5.6.0.5 16 Pebe 19495 Suvjects: 
"Cold Weather Operations and Application of Medical Equip- 
ment to Such Operations" (M.D.E.L.). 

Mss., Problems of Evacuation = Snow and Ice, 18 Feb. 1943 
(M.D.E.L.). 

Mss., Problems of Evacuation - Light Alpine Division, 19 Feb. 
1943 (MD Eolas 


7 
. Ltr. to S.G.0., fr. M.D.E.L., 27 Feb.-1943; subject: "Recom- 


18 


20. 


mendation for New Project" (Rec. Rm., S.G.0. 451.9-1 Carlisle 
Bks.-N.) e 


Ist Ind. to M.D.E.L., fr. S.G.0., 3 Mar. 1943; basic: see 
n. 17, above (Rec. Rm., 5.G.0. 451.9-1 Carlisle Bks.-N). 


"See Defy Ps BOB, 


Ibid. ,” pp» 1=2.. 


21 
Aid. pe 2 


22 : 
Memo. to Chf., Field eames Prints Pras sya $ 6. try Tr. 


23 


24 


Dir. Research and Development Div., S.G.C., 13 lar. oe 
subject: "Ski Litter - Project, F-28" (an M.R. Le ie Bd. 2) = 


Jet. Indy “tor. Die. bey te. S 6.00, 39 Mae” 19433 Gautes Bee 
Ne 75 De 208 (M.D. E. ‘oe he “, 


Ltr, to M.D.T.C., fr. Subcommittee, M.D.T.C., S.G.0., 14 Apr. 
1943; subject: "Ski Litter" (A.M.R. & D. Bd.). 


ee 
Min. of M.D.T.C., Meeting No. ‘ 10 0 May 1943 aed? Div., 


26 


9.G.0.). 


Ist Ind. to S.G.0., fr. Hq., A.S.F., 21 May 1943; basic: 
ltr. to CG, Hq., A.S.F., fr. S.G.0., 13 May 19433 subject: 
"Ski Litter" (A.M.R. & D. Bd.). 


He ait 7 . ae 
-.:Memo. to Chf., Supply Service, Dir., Fiscal Div., and Chf., 


Field Equipment Br., Plans Div., fr. Research & Development 
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ee 


34 


Anh Whe he y 
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Dive, 5.G.0., 31 May 19433 subjects "Ski Litter" 
oes Pons tel ! 


S ronthly Prouress Report “ The Ss iekesion General, from the 
ivisi Dy 15 Apr. 1943, SECRET 
(Hist. Div., “oe 5h a se eeanen in clear. This report 


ReteRn rer, ed ted .as lionthly Progress Report, 20204 


“ast Ind. to S.G.0., fr. CG, A.S.F., 15 Jan. 19453 basic: 


» Ltr. to CG, 5 Ae we gt Ete Be G. O., 11'°-Jan. 19453 subject: 
"Item 9901675, Litter, Ski, Set of 4" ia M.R. & D. ‘Bd, e 


0 
i Reynolds correspondence (A.M.R. & D. Bd.). 


ee aa SO Ge 
hare Whitman Mead, M.D., Medical Problems of hiountain 
Troops, Greenwich, Gomn.. 1942. Attached as inclosure to 
ltr, to S.u.0., fr. Reynolds, 15 Jun. 1942 (A.M.R. & D. Bd.). 


} 


32 
Supra., Chap. III, pp. 132-136. 


aia. 


Ibid. 

(1945, SECRET ra Sere) Tema eoEts Extracted in clear. 
a0 
“) BUBPAss Pe 175. 

7 
3 Suprae, Pe 179. 


38 Ee aawic sd ap 
Ltr. to Army War College, fr. M.D.E.L., 23 Féb. 1943 (HM.D.E.L.). 


39 
Ltr. to Brig. Gen. Onslow V. Rolfe, Camp Hale, Colo., fr. 


M.D.E.L., & Apr. 1943 (M.D.E.L.). 


40 


Ltr. to Lt. Col. Henry Daine, M.C., Camp licCoy, Wisconsin, 
b ap sae M.D.E.L., 16 Apr. 1943 (MDa les') » 


yn Narrative Report, M.D.E.L., 1 Apr. to 30 Apr. 1943 
(A.M.R. & D. Bd.). : 
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Ltr, to liD.EeL., £r+ 0.Guli.G., 27 lar, 19435 subjects 
eta x (Sleds, and Skis" (MDE ie )s 


43 ? heparan | 
Ltr. to Ss. G. os feo Di E. se, 30 Mar. 1943; subject: 
"Procurement of Skis and Toboggans" (M.D.E.L.). 


ase to $.G.0., fr. Lsst. Bn. Surg., Med. Det.,. 1st «ae 


3rd Inf., APO 863, 9 Feb. 19433 subject: "ilounting Litter 
on Sicis" (Rec. Rm., S.G.0, Abe. -7). 


5 % peti et f Ogee EAE, ue 
pean Ing, %6, 6.10064) irs M.D.E. ts, 12 Mar. 1943; basic:. see 


n, 44, above; "Mounting Litter: on Skis (Reo. Rm.j, 075. ee 
S.G.0, ietica ee esas a ee Ay 


6 
4 Liz, te'&.G; ie ETig: Ds Le ‘Schilling Sales Coe, New York, N. Ye, 


19 Apr. 1943 (Rec. Rm., S.G.0. ae: ah 


Al sa, \ 


8 
¢ Ltr. to American Pressboam vo., Inc., New York, N.Y., fr. As 


S.G.0., 5 May 1943 (M.D.E.L.). 


9 
“ Ltr. to M.D.E. ae no liner tden nts hee ‘New’. 


York, N. Pes 13 May ee (M.D.EsLs). 


0 . | 
? Ltr, to American Pressboanl Co., Inc., New York, .N.Y.,; fr. 


M.D.E.L., 18 May 1943 (M.D.E.L.). 


joy Ind, to 5.G.0., fr. M.D.E.L., 31 May 1943; basict.-1tr; 
to M.D.E.L., fr. 5.G.0,, 5 hiay 19433 subject: "Stretcher- 
Cot as Developed by American Pressboard Company, For Use in 
~ Snow and Ice Areas" (M.D.E.L.). 


2 
? Ibid. 


22. ; 
Ltr. to. American Pressboard O05 NeXsOe, 20s 050.00, 3 Duns 


1943 (As MR. & D.-Bd.). 


2 
e. to. American .Pressboard Cos, N.¥.C., fr. M. Pe sa Ley pF ga 
Jun. 1943 (M. D.E.L. ww ‘ : 


55 | ENG Seite " 
Ltr. to &.G.0., fr. National Inveritors Council, 3 Sep. 1943; : 
subject: "Ski Am ce (by Henry L. Davisson)" (A.M.R. & D. Bde 


pits 
<a 
Co 


GTED a 


Ry ae 58 
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oki Ambulance, Henry ‘Tis Davisson, (National . ‘Inventors Council 
File, Commer¢e Dept., Classification No. 216.3 B). 


au ee EE raPA REMERON IPT Se EO ; 
Mes Memo, to M.D.E.L.; fr. 5.G.0.,, 7. Sep. 19433. subject: "Ski 


Ambulance" (M.D.E.L.). 


‘Ist Ind. to S\ G. ree fr. M; De EB. Bo a. Sep. 1943: basic: see 
n. 57, above (M.D.E.L.). 


5 ) c 
ba ee pba: go eGe ban 15 a 1943, SECRET (Hist. 


Daves S. G. Gi). Pieancad in clear, 


60 
tice: De 179. 


‘ 
iéneniy Ne arrat: ive + Report, M.D.E. Ly 5. D.Max, t6 3 Mar. 1943 


(A.M.R. & D. Bd.) 


' Monthly Narrative Report, M.D.E.L., 1 es to 30 Apr. 1943 


(A.M.R. & D. Bd.). 
Monthly Narrative Keport 
(A.M.R. & D. Ba). 


M. 


62 
Ltr. to Whitman Keynolds, ‘bee M.Ce, Camp Hale, Colo, 


fr. MiD.E.L., 29 Jury 1949 (MDE Ls). 


63 
Ltr. to Col., E.D. Quinnell, M.D.E.L., fr. Capt. Whitman 


Reynolds, Camp Hale, Colo., 22 Jun. 1943 (MD eeie ys 


é 
rey to Capt. Whitman Reynolds, Camp Hale, Colo., fr. Col. 


E.D. Quinnell, M.D.E.L., 29 Jun. 1943 (NM.D.E.L. ). 


6 ; 
ate, to Col. E.D. Quinnell, M.D.E.L., fr. Capt. Whitman 


N, Reynolds, Hq., 6th Service Command, Chicago, Ill., £0 
Sep, 1943 (M.D.E.L.). 


Pi, to M.D.E.L., fr. Jerald Sulky Co., Waterloo, Iowa, 6 


Jul. 1943 (M.D.E.L.). 


Bh ie. to Jerald Sulky Co., Waterloo, Iowa, fr. M.D.E.L., 


$ Jul. 1943 (M.DsEY EB. )s 


8 
Monthly Narrative Report, M.D.E.L., 1 Jul. to 31 Jul. 1943 


4s M. R. & D. Bd, +4 


oh oe it 
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6 van he 
"Monthy Progress Report, &.G.0., 13 Aug. 1943, SECRET (Hist. 
Div., 5.G.0.). Extracted in clear. 


TC onthiy Narrative Report M.D.E.L., 1 Sep. to 30 Sep. 1943 
(A.M.R. & D. Bde). 


Avemo. to Cote Welsh, fr. Chf., Research Coordination 
Br., 6 Oct. 1943 (A.M.R.-& D. Bde). 


“emo. to $.G.0., fre M.D.E.L., 14 Oct. 1943 (A.M.R..& D. Bd.). 


t 
a Narrative Report, M.D.E.L., 1 Nov. to 30 Nov. 1943 
(a. M.R. &@ D, Bd.) : 


Cin eaas to 0G, Alaskan. Defenes Saeed (Attn: Experimental Board), 


hw ee M.D. Ba bes 19 Nov. 19433. subject: : "Ski Litter Attachments" 
(M.D.E.L.). Er ate a 


75 et ta ae | 
Monthly Narrative, Report, M.D.E.L., 1 Nov. to 30 Nov. 1943 ; 
(AMOR. & Di Bass | st IE ae x eee aa eA a ; 


eet 


6 | a 
7 Wonks” Narrative Reports M. Doi. dey: 1 Jan. to 31 Jan, 1944 
(A.M.R. & D. Bd.). 5 


TM onsd, 


This conclusion was reached after examination of Monthly 
Narrative Reports, M.D.E, elis3 Monthly Status Reports, S.G.0.3 
S.G.0,. Record Room files; li.D.E.L. files for Project F~28; 
and Technical Division, S.G.C., files for Project F-28. 


79 2 | a 
1st Ind. to M.D.E.L.; fr. Hq., Alaskan Dept., 16 May 1944; 
basic: ltr. to CG, Alaskan Defense Command, fr. M.D.E.L.3 
subject: "Ski Litter Attachments," 19 Nov. 1943 (M.D.E.L.). 
80 
“Dae 5 


81 
Ibid. 


‘5 3 a 
2 Ltr. to 5.G.0., fr. Asst. Bn. Surg.,.Med. Det., lst Bn., 


3rd Inf., APO 863, 9 Feb. 1943; subject: "Mounting Litter 
on Skis" (Rec. ‘ais, S.G.0. 442.-7). See also Annual Reports 


from overseas nedipeatPpit pers the Historical Division. 
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8 
Piseteomatit Project, Fe29, "Ambulance, Snow and Ice." See 


Section 2, this Chapter, for ncaa: cata 


ue, to Jerald Sulky Co., Waterloo, Iowa, fr. M.D. E. ley hy 
Jan. 1944 (M.D.E.L.). 


8 
7 Ee, to M.D.E.L., fr. Jerald Sulky Coiay: Waterloo, a8) 22 Jan. 


1944 (M.D.E.L.). 


86 
Ltr. to Jerald Sulky Co., i ei > fr. M.DsE.L., 25 Jan. 


1944 (m.D.E.L.). 


-L., fr. Jerald Sulky.Co., Waterloo, Ia., 29 Jan. 
) PRE eek 


«Wee 
Monthly Narrative Report, M.D.E.L., 1 Feb.:.to.29 Feb. 1944 
(A.M.R. & D. i Baad si ; aie 


g eee es 
"atau: sheet, "Development Project, Fe28," 24 Feb. 1944 
noes | 


P reitniy nese ‘Report, M.D. Ee sey 1 Feb. to 29 Feb. 1944 
(A.M.R. & D. Bde). 


Ltr... to S. G: On, fr. .M. D.E.L., 5 May 19443 mugacts "Ski 
Litter Clamp"; 3 Incls. Leonie & De Oe? . 


2 oe 

7 Ltr. to Research & Development bu “hi G. P., Crores <, 
. 13 Jun. 19443 subject: "Litter, Ski ioc Type 0"; 3 
Incls. dine MeR. & D. Bd.). 


. 


Moa Ind, to éc, ix, Boia ed ee Yar College, 


2 Jul. 1944; basic: see n. 92, above (A.M.R. & D. Bd.). 


Mand and, 70.S.G.0,.,.f%. Hos, AS sP., 6 Jul. 19443 basic: © see 


Ne 92, above (A.M.R, & D. Bd.). 


"thetic: to Chf., Development Br., 5.G.0., fr. Chf., Research 
Coordination Br., 5.G.0., 14 Jul. 1944 (A.M.R, & D. Ba.). 


6 
a Report of Test of Mountain Litters (Six Types), Test No. 60, 


The Mountain and Winter Warfare Board, Camp Hale, Colo., 15 
Jun. 1944, RESTRICTED (ALR. & D, Bd.). Extracted in clear. 
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EP Fe 1 Met aye if Pht) id Te tha - mn - a ua ae Wade tek ke pee a Bo as 
z : > « / 4 7 a ¥ L, Z , rey es) Lai y y ; vi) 
sy Bat 5 We ; ; a hs Coatalllad clle sis Lelie teal lhe AaB Bact y Pie) Matsa: Wye reg 
{ : ; ) 7 “ me; sien 4 k $4 ioe “yO 
hat ‘ * f Pd Pi ae ‘ ; r a, 2 MTA ‘s 
By i / ‘ u hath gt Nae Em, ms 


7 das. Exhibit F. 
: 08) %. i : 
ea Ibid., Exhibit F Aly 

ye Oe 21-22, 
fy 1 | ; 
a _ bid. 
ay 2 eRe 

- See Chape REE ge. L586, 
ae Ibid., pp. 123-126, 


eet Ind. to CG, A.S.F., fr. Army War College, A.G.F., 19 Aug. 
19443 basics ltr. to Army War College, A.G.F., fr. Camp 
Hale, Colo., 17 Jun.'19443 subject: "klountain Litters (six. 
types)", RESTRICTED (Rec, ed S.G.0. Ade. ~7),. Extfacted in 
As! | ‘clear, 


ia. 


6 r. 
20) Ind to SiG.0.; “fr. Research & Development Div., Hq., A.S.F., 
sae 22 Aug. 19443 Suede: see n. ae above (Ree. Rm v5) SG 0. bac “70 


i 
Monthly Narrative eh hi.D. Delis iig 0: ngs to 30 Sep. 1944 
(A.M.R. & Ds Bde) < 


8 
See Chap. III, pp. 123-126, 


2 Aaa h 
Brd..ind, to CG, A.G.F., fr. S.G.00,°16 Sep. 1044s basics 
see n. 4, above (Rec. Rm., S.G.0. 442.-7). 
10 : 

see Chap. III, p. 150, 
it : 
Supra. 9 PPe 189-191. 


i a 
3rd Ind. to CG, A.G.F., fr. S.G.0., 16 Sep. 1944; basic: see 
n. 4, above (Rec. Rm., 5.G.0. 4h2.-7) 4 Ke 


og 1 eh Ind, te CG, ALS Ruy fs seas War College, A.G. F (undated) 5 
basic: see n, ge above (Rec. Rm., S.G.0. Ade anT }w ee, 


‘RESTRICTED 
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‘6th Ind...to S.G.0., fr. Hq., A.S.F. (undated); basic: see 
Ti6 Ay Pe 215 (Ree, Rm. 8.G.0. L4d2.-7). 


A te 
Monthly Narrative Report, M.D.E.L., 1 Oct. to 31 Oct. 1944 
oneal & Las Ba} : : n.. 3 ae 


one - 


16 
Monthly Narrative Report, MDE. at? ie Nov. . W030 Nov. 1944 


m+ - 5 CAMB. & D. Bd.) . 

: er 

: 17 : gi 

i Ltr. to $.G.0., fr. M.D.E.L., 4 Dec. ree subject: "Litter, 
ee) <: bee Type 6" (M.D. E.L. )e 

j 18 

‘ Memo. to Chis. of Supply Service, S.G.0., Organization & 

. Equipment Allowance Br., and Kesearch Coordination ae 5 Ogee 
i ei han, aes surject: "Litter Ski. Clamp Adapter, Set of 4"; 6 Incls 
: Ba Minit es A, (A. Mune. & 0% Bus r as 

5 19 7 pa ai 

: Memo. to Stock Control Div., Supply Service, S.G.0C., 6 Oct. 

‘. 19443 subject: "Adapter, Ski, Litter" (Rec. Rm., S.G.C, 

; ie og eee 

20. yer <3 | 

Memo. to Chf., Research Coordination Br., Technical Div., 

:. 9 Oct. 19443 subject: haga Bra ae eer tans Adapter, 

) Ski, Litter" (A.M.R. & D, Ba, ‘ 


21 
Medical Depa iibht Technical Subcommittee Report ons: 


. Adapter, Ski, Litter, 13 Oct. 1944, CONFIDENTIAL vfs MR. 
q & D, Bd.). Extracted in clear, 


: a 

4 Ibid. 

q 23 : 

if _ Concurrence Keport on Adapter, Litter Oki. M.D.TsCe5° 16 > 
q Oct. 1944, CONFIDENTIAL (A.M.R. & D. Bd.). . Extracted in clear. 
q 2h, | 

. Pate 00. 0G, Ab 28.5) dts Maeda, £0 UCts T9AAs Subjects: 


"Adapter, Litter, Ski," CONFIDENTIAL (AMR. & Dy Bas). 
Extracted in clear. 


5 
04 fnd....to. 5.6.0, fr. Ho., Aws.F., 3: Nove, 19443 basics. ‘see 
n. 24, above; CONFIDENTIAL (A.M.R. & D, Bd.). Extracted in 
‘ (OLCak, 


wy ee ew ome 


Deep werk 


yt to Chf., Supply Service, $.G,.0., fr. Research 
Coordination Br., Technical Div., 6 Nov. 1944; subject: 
"Change in Statvs of veda: Table Item 9901675 . . ." 
(AMeRe @ D. Bos jar: 


Ltr. to Hq., A.S.F., fr. Chf., Supply Service, 23 Nov. 1944; 
subject: "Production Schedule" (Rec. vee S.G.0.. 442."7) 


a 


28 
Ltr, tO B.Gy0¢, ac M.DiBsls.5 4 Dec. 19443 siioeks "Litter, 
Ski CLEP Type, C. ", (M.D.E. Le). 


2 ae 
oe to i Cols Leott He fare fr. George H. Davis, Capt., 
M.A.C., 29 Nov. 19443 subject: "Adapter, Litter, Ski" 
i aelae & dD. cd A cae | ais 


30 
Ltr, to OG, Whe S oP fe 5.G. Ou; Li; ‘Jeni ORD5s mere es ie 
"Ttem 9901675, Adapter, Litter, Ski, Set of :4"- (A.M. R, & D. Bd.)e 


we. = 


31 
Ibid. 


32 
eh ING. Go S1GC.4) Pia Has. ih 8: Fis Se Cats 19443 basis 
see n. 30, above. (A. MR. & D. Ba. ae 


33 Pai es (panne: | 
Memo. to Dir., hoeanseer’ bee, oe vee Control Div., Supply 
Service, 10 Feb. 1945; subject: "Item 9901675, — Adapter, 
Litter, Ski, Set of 4" (A.M.R. & D. Bd.). 


eeia 
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7 ; 
4 Ltr. to Chf., Ground Requirements Sec., A.G.F., fr. 5.G.C., 


(19;Feb. 19453; subject: "Medical Department Item No. 9901675, 
Adapter, Litter, Ski, Set of 4" (A.M.R. & D. Bd.). 


8 a 
Ist Ind. to Research & Development Div., A.S.F., fr. Army 
War College, Hq., A.G.F., 23 Mar. 1945; basics see n. 37, 
above (A.M.R. & D. Bd.). 


39 
aq ‘Ind. GO(S.G.0.). fr. CG, A..F. . 28 Mens JOkSs baeiet.. mee 


n. 37, above #eRESTHIC 


oe Ind. to Chf., Supply Service, ee ee fr. Dir., Tachiined 
Davis ny 30 Mar. 19453 basic: see n. 33, p. 217 : 
AR & D. Ba. de 


“Ltr. ‘to Hist. Div., S. G. O., fr. A. AGEs Ce 26 Jul. 1945 eta 
Pate (Hist. Dive, 5.6.0.), 

tea Bi ~ Dee 1.0., Se C£fice of Chf. Surgeon, Hq., ETC, 13 Feb. 
‘eee 19453 ‘subjects "Ski Litters" (Ali. Ry & D. Ba. ). : : 


a = gree to &.G.0., fr. Seattle Port of Embarkation, ‘Saatéls, 
Poco Wash, 23 Mar,’ 1945; 3 subject: "Inspection of New Type 
a | Ski Litter" (AMAR, &D. Bay) 


ce : a ‘Ind. an Se G. a, 9 ahs M. D, E. i 9 5 Apr. 1945$ basic: ; see 
eae eye above (a. M.R, & D. Bd.). | eas 
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CHAPTER IV 


MISCELLANEOUS LITTERS AND LITTER ADAPTERS 


Section 2 


Development Project, F=29 


Ambulance, Snow & Ice 


-I,. Introduction. 


‘The impracticability of the hand-carry method in over- 


' the-snow evacuation provided: the stimulus not only for ex- 


tensive experimentation with various types of ski-litter con- 
versions, but also with a wide variety of sleds, toboggans, 
and snow trailers. No doubt such improvisations were re- 
sorted to at a relatively early date in American military 
history. The tendency, however, to think in terms of a 
specialized winter conveyance designed expressly for Medical 
Department use, appears to have been of comparatively recent 
origin. It was not, in fact, until 1943 that a formal de- 
velopment. project was established by The Surgeon General's 
Office to produce such an iten. 


In the years immediately preceding the initiation of 
Development Project F-29, five different kinds of over-the- 
snow devices were considered by medical research and develop- 
ment personnel. Brief mention will be made of each of these 
experimental items, inasmuch as certain of the decisions 
reached in their connection had a definite effect on the more 


formal research activities that followed. 


A. The Pico Rescue Sled. 


On 18 March 1941, the Experimental Board of the 
Alaskan Defense Command submitted a formal test report on the 
Pico Rescue Sled, manufactured by Harvey N. Smith, North 
Clarendon, Vermont.~ The sled was of wood construction, 22 
inches wide and $1 inches long, with wooden runners which 
were turned up at both ends. The runners were 3 inches wide, 
with a flat surface 54 inches long, giving a total bearing 
surface on level ground of 162 square inches per runner. The 
4-inch sides of the sled could be lowered to the bed, which 
was 9 inches above the ground and removable. Along each side 
of the sled a 7-foot bamboo pole was inserted in rings in the 
framework. It was contemplated that these poles could be 
used as handles, permitting the sled to be carried as a . 
litter, or that one pole could be removed and used as a G-pole 


RESTRICTED 


HiT RE 
Ly whe) > i? sty 


for steering. The sled alone weighed 282 pounds, the special 
litter which had been provided for it weighed lls pounds, 
making a combined unit weight of 40 pounds. Cost of the sled 
was $100.00, 


The bulk of the testing was performed at Ladd Field 
under temperatures ranging from 0 degrees Fahrenheit to 15 
degrees Fahrenheit. Snow was from 12 to 24 inches in depth, 
and was dry and firmly packed, The sled was tested over 
roads, trails, unbroken snow, and ice-covered rivers. It was 
pulled by men on foot, on snowshoes, and on skis, and was also 
towed by motor tran$portation. These comprehensive tests 
disclosed a number of defec@s in’ the Pico Rescue Sled, as well 
as a number of disadvantages inherent in the. use of sleds 
generally for evacuation purposes. The Board, however, ex- 
pressed the belicf that a sled similar in construction to the 
one under examination, but with certain important modifi- 
cations, would be both desirable and practi sae as a supple- 
mentary evacuation item, 


In general, the recommendations for re-design of 
the Pico model were aimed at adapting the sled for use with 
the standard aluminum litter in place of the non-regulation 
wood litter which had been furnished by the manufacturer. 

On the assumption that this conversion could: be satisfacto- 
rily accomplished, it was further recommended that an 
appropriate number of the new sleds be routinely provided 

for all medical detachments of infantry regiments .operat- 

ing in ice and snow, On the negative side it was pointed out 
that, while the proposed modified sled could be easily pulled 
by hand, it was not suitable for towing by-motor transpor- 
tation. It was also noted that the sled-type of conveyance 
still left unsolved the problem of providing suitable pro- 
tective covering for patients being evacuated during Sleet, 
hail, or snow storms, and in cold, driving rain. 


B, The Commerical Type Toboggan. 


At the same time that the Pico Rescue Sled was 
being tested, the Alaskan Expérimental Board also subjected 
to test a*standard, commeric cal type toboggan.* The frame, 
which was made of hardwood strips.turned up at the front, 
followed the conventional design. It was 16 inches wide, 8 
feet long, and weighed 26 pounds, empty. No litter was 
provided and there,were no special fittings ‘or litter adap- 
tation. The cost was we O0 


The; ficla teste ten ware performed were identical 
with those which had been employed in testing the rescue 
sled, The results obtained in the present instance, however, 
were strikingly negative. In the first place, the toboggan 
was found to be unsatisfactory for carrying casualties over 
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soft snow, The snow not only piled up and came over the 
front of the toboggan, but came in the sides also and worked 


-up under the patient, On a hard-packed snow trail, on the 


other hand, the toboggan proved to be very rough riding 
because of its continual flexing along the longitudinal 
axis, Finally, although lighter than the rescue sled (26 
pounds as against 40 pounds), the toboggan did not pull 
easier and,. as procured, was also too narrow to accommodate 
an average sized man, adequately covered, 


Accordingly it was recommended that the commerical 


“type: toboggan, used alone and unequipped with litter fittings, 


be rejected as a means for the over=the snow transportation of 
Prey Reset 


Gy. Chestingoratt Folding Sled. 


in 1941 a variation on the Pico Rescue Sled design, 
a folding sled manufactured by Snocraft, Incorporated, Norway, 
Maine, was_tested by the 5th Division stationed at Camp McCoy, 
Wisconsin,” The folding feature madé it possible to trans- 
port the sled by horse or mule when not required for medical 
service, The original model, however, was found to be too 
short to be practicable for general use in casualty evacu- 
ation, The logical next step, a lengthening of the folding 
sléd, was taken during 1942, The Mountain and Winter Warfare 
Board, Camp Hale, Colorado, one of whose members had seen the 
Snoecraft sled in operation at Camp McCoy, arranged with the 
manufacturer to haye the same collapsible sled produced in an 
eight-foot length,* Upon completion this modified modcl was 
requisitioned on an experimental basis for use by the 87th 
Infantry Division Mountain, Inasmuch as this unit was 
supplied entirely by pack animals, all of its equipment had to 
be adaptable to that type of transportation, ? The folding sled, 


therefore, appeared to be a satisfactory expedient, 


- D. Cargo Carrier, Light, U, S, T-15. 


An evaluation of the weasel-type tractor, both as an 
evacuation vehicle and as a towing device, was made by the 
Planning Division of The Surgeon General's Office on 1 January 
1943. Because. of the subsequent importance of the tractor type 
of vehicle in winter evacuation, the relevant portions of that 
ee Sis are si below, 


The Cargo Carricr, Light, U. S, T-15, OSRD 
designation "Weasel" has been examined and . 
inspected by this division and is not believed 
suitable for use as a small ambulance for the 
following reasons: 
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a. There is insuffiedentrroom for patients in the 
vehicle, it ‘being not much larger than a jeep. If pa- 
tients were placed,.on toboggans towed by this vehicle, 
they: would be sub jected to increased hazards and cold. 


i = Pe Céone of shock and fracture would be aggravated 
os to‘the pitch fore and aft of this vehicle making it 
“ Wéery rough riding, it being necessary to fasten the dri- 
ver and passenger in with belts similar to an airplane 
belt. 


Ce Studies are being made by the Ground Forces and 
peru? Laboratory to develop a satisfactory snow am- 
bulance. . be 


As we shall see presently, in 1944 extensive field 
examinaticn was made of the M9 Cargo Carrier, a much larger 
type: of tractor, and, as a result, adoption of this vehicle 
for over-the-sncw evacuation was recommended by Army Ground 
Force authorities, Whether, therefore, sufficient explora- 
tory study of the tracked type vehicle was made by the 
Medical Department prior to the initiation of Development 
Project, F-29, is a question which may well be pondered in 
attempting any final evaluation of this project as a whole, 


Bs The Franklin Toboggan. 


On 3 February 1943, the Qiaetarndeiee Corps 
forwarded to The Surgeon General's’ Office an emergency 
rescue toboggan which had_been submitted by 0. M. Franklin 
of Wenatchee, Washington. The toboggan was duly trans- 

- ferred to the Medical Department Equipment Laboratory at 
Carlisle, Pennsylvania for field testing, and a formal re- 
port of findings. was-rendered by that installation on 8 
March 1943.° The Franklin toboggan consisted of a series of 
plywood sections, 7 t inch in thickness, which were hinged to- 
gether by means of two 2-¢ inch web straps. The rear edges 
of the plywood strips overlapped slightly and were covered 
with light metal, The front of the toboggan was a curved 
piece of sheet metal. Straps on the front and rear served to 
hold a pair of skis, which had been added to give rigidity. 
When opened the toboggan measured 20 inches. by 6 fect 9 
inches, but could be folded up into a space approximately 16 
by 20 by 8 inches, Total weight, without skis, was 14-1/3 
pounds. . 


The Laboratory's report, which contained general 
conclusions rather than detailed test results, was as 


follows: 
Be mide: rt ICTED" weight, folds 
2 
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readily and can be transported on pack rack 0 or back, 


beatg Disadvantages:«- It requires the use of a 
- pair ‘of skis to give it the necessary support. The 
“materials used and construction are too weak for 
‘service. It rides too low in the. snow causing the 
patdont: and coverings: to become wet. 


; While a tobogzan can be used to transport’ 
patients in snow, it is necessary to have a basket ‘type 
“or else have means of attaching a litter so as to keep 
_ the patient out of the snow. Toboggans are hard to 
pull in soft snow and hard to keep on the trail, es- 
pecialiy if down hill without being held from the rear, 
Some type of sleigh or litter on skis is preferable. 


The adoption of the subject collapsible 
toboggan as etandard Medical Equipment is not recom- 


-mendea. 
Be. . Summa Viv 


. The conclusions which were reached by the Medical 
Department, as a result of the aforementioned field tests 
and laboratory. exeminations of. various types of winter 
evacuation equipment, are listed below in summary form. As 
we shall see presently, these findings played an important 
part in the establishment of Deyelopment Project, F-29, in 
the formulation of project objectives, and in the selcction 
of appropriate military characteristics for the proposed new 
item, ah Age Die ea, 


1% < Sleds goes night ans folding) 


Straight and folding sleds could be readily 


designed to accommodate the standard aluminum litter. So 
designed, they could be satisfactorily employed in over-the- 
snow evacuation by.medical corpsmen equipped with skis or’ 
snowshoes, or proceeding on foot. The disadvantages of the 


method were: (1) The patient was exposed to the elements; 
(2) considerable personnel was required to carry out the 
operation; (3) sleds. were not well adapted to alternative 
means of evacuation,: such as towing by motor transport or by 
pack animal, In any event, so far.as the sleds themselves 
were concerned, further development, work did not appear to be 
necessary. So long as future Quartermaster models were 
adaptable to the standard Medical Department litters, no ad- 
ditional fittings or adjustments were needed. 


Pa 
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2.  Toboggans (straight and folding). 
5 All of the disadvantages listed above applied 
with equal force: to the use of toboggans in winter evacuation. 
Be vs this. instance, however, an even more basic difficulty had 
been encountered. In-its present form. the Seog Sew was of 
‘little or no. value to the Medical Department. “To bring this 
item of equipment to .a point of medical usefulness equal to 
that of the sled, it would be necessary to devise adapters 
. which .would -not. sells accommodate the ‘toboggan to the standard 
Litter, but would at the same time raise the litter suf- 
ficiently high off the ground to prevent snow from packing 
in around the patient and to insure a reasonably comfortable 
vide. Significantly, . although this was not one of the an- 
. nounced purposed of Development Project,' F-29, the design and 


~~ eonstruction of a suita ible toboggan adapter was-one of the 


' project's earliest tangible accomplishments. 
3,. Motor Transport (The T-15 Weasel). 


Because of the desirability, in cold weather 
operations, of greater patient protection and more speedy 
evacuation than could be afforded by either the hand-drawn 
sled or toboggan, the Medical Department had turned its at- 
tention briefly to motor transport, The :T-15 Weasel, one of 
several powered vehicles capable of functioning efficiently 
in deep snow and over frozen mountainous terrain, was ex- 
amined and found unsuitable for carrying litter patients. 

No further consideration was given to the possibility of 
rigging this so-called "prime mover" type of vehicle for casu- 
alty evacuation. ‘It was suggested, however, that, since snow 
tractors were not themselves adaptable to safe and comfort- 
able patient carry, some type of all-purpose trailer might 
offer a promising research alternative. 


4. The Snow and Ice Ambulance (Development 
Project, F-29). 


The evolution of Medical Department thinking, 
from a one-litter sled type of evacuation device to a two or 
three-litter cart or sleigh, is wholly understandable from 
the data which has just been examined, Gradually it had ap- 
peared that what was needed, either to supplement or supplant 
the conventional sled or toboggan, was an item which would: 
(1) be large enough to accommodate more than one litter 
patient, thus speeding up the evacuation process yet con- 
serving personnel; (2) be light enough to be hand drawn when 
necessary, and so be available for use in forward areas; (3) 
be, at the same time, sufficiently heavy and stable to permit 
towing by pack animal or powered transport; (4) provide 
maximum cover and warmth for the patient, 


The above criteria were, as we shall see, soon 
adopted without serious modification as basic military 
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characteristics of the proposed snow and ice ambulance. 

As in the case of the ski litter adapter, however, this 
concept of a lightweight cart or sleigh had not developed 
overnight but had grown gradually over a period of years. 
Whether or not the idea thus evolved was to be as practi- 
cable as it was logical will be seen from the account that 
follows, 


vas Project Initiation, 


On 22 February 1943, as mentioned in the previous 
chapter, a conference was held: at The Surgeon General's 
Office on the subject: Cold Weather Operations and 
Application for Medical Equipment to Such Operations. 10 At 
this meeting the Director of the Equipment Laboratory dis- 
cussed, amcag other things, the need for a lightweight sleigh 
not aly for snow and ice conditions generally but also as a 
specialized item of equipment for light Alpine divisions, 
The various ways in which the proposed sleigh could be used 
to supplement. existing evacuation devices were described in 
some detail, 


Less than a week later the Equipment Laboratory sub- 


‘-«mittad :to:The Surgeon General's Office the following written 


recommendation for the initiation of a new winter equipment 


project: 


"2,5 Teds believed desirable to set up a project on 
development..of sleds and other means of transport 
for winter warfare. 


tae 3 Oe funds necessary should be approximately 
$1,000.00 


The foe information, in view of the highly specific 
requirements of AR &50-25 governing project initiation, was 
scarecely adequate, On 3 March 1943, The Surgeon General's 
Office replicd as follows: 


ee The Research and Development Division requests 
a more specific and complete statement on the 
items to be developed with reference to para- 
graph 1, basic communication, be furnished 
‘this office, 


ee ° They also raised the question as to whether 


funds requested will be sufficient for this 
project. co Sek Eee 


This letter pieasod the desired results for, on 8 
March 1943, the Bqulonepiy ae ‘ato! id PB paaceatahiate its 
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proposal, this time giving complete and detailed information, 
Two separate projects were now recommended; one to develop a 
ski litter, and the other to develop a snow and ice ambu~ 
lance. With respect to the ee the following data were 
Pipe che J 
a, Purpose of initiating this project. To de- 
termine the feasibility of some type of sled, 
sleigh, toboggan or similar device for the 
emergency transportation of at least two. 
casualties over terrain covered with ice and 
snow, 


by. History. Preliminary investigation has re- 
~“s vealed that no such project has been con= 
ducted by this laboratory. 


c. Plan for Fiscal Year 1943, To develop an 


ambula:ce which will be light in weight, 
easily transported, capable of carryiny at 
least two recumbent patients over terrain 
covered with ice and snow, This ambulance 
to be on the order or of a type similar to 
a sleigh, sled and/or toboggan, Final 

type to be determined after experimentation, 


d, Military characteristics (tentative),° 


(1) To provide for the carrying of at 
least two litter paticnts, 

(2) To be of light weight and easily 
transported, 

(3) To be inexpensive and easily pros 
cured, 

(4). To be so designed that it can be 
pulled by a mount, small tractor, or 
if necessary by human hand, 


It was further recommended that $800,00 be made available 
from current funds to finance the project, 


Informal approval of Headquarters, Army. Service Forces, 
to initiate Development Project, F-29, "Ambulance, Snow and 
Ice," was ce aay by The Surgeon General's Office on 13 
March 1943,1© Since only routine processing procedures ree 
mained to be completed, the Equipment Laboratory was noti- 
fied that work on the project could begin immediately. At 
the same time it was recommended that the Laboratory's esti- 
mate of the funds necded to conduct the experimentation be 
increased from $800.00 to $2,000.00, 27 
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Formal processing of the project proposal was handled 


| quite expeditiously in this instance, On 14 April 1943, the 


Subcommittee of the Medical Department Technical Committce 
approved the military characteristics which had been sub- 
mitted: by the bouaeys Laboratory, and recommended that the 
project be initiated.4® These recommendations were con- 


-curred in by_the Medical Department Technical: Committee on 


10. May 1943,7 three days later the project request was 


forwarded to Headquarters, Army Service Forces, 0 and on 20 


May 1943 final Army Service Forces approval was granted,<l 


By the early part of June, all installations concerned had 


been officially notified'of the establishment of the new 
project. 


In short, in the subject instance only three and a half 
months had elapsed from the time of the first Laboratory re- 


: quest for project initiation and final Army Service Forces. 


In the case of the Ski Litter, nine months had been required 


. for the same procedural operations, 


III. Development Fhase, 


a. Proliminary Research Activities. 


While official notification of Army Service Forces 
action did not reach the Equipment Laboratory until the 
middle of June, 1943, it will be recalled that on 13 March 
1943 the Laboratory had been authorized to begin develop- 
ment work on the strength of inforgal assurances.received 
from The Surgeon General's Office, 3 In view of the fact 
that 1 September 1943 had been set as the estimated com- 
pletion date for Development Project, F-29, it was im- 
perative that preliminary research activities be begun 
immediately. Accordingly, on 20 March 1943, the Equipmont 
Laboratory wrote to the Office of the Quartermaster Gencral, 
requesting drawings and specifications of all toboggans and 
sleds currently being used by the Army .©4 Upon receipt of 
this information a week later,@? the Laboratory preparcd a 
formal requisition for one Military Toboggan, Type I 
(freight toboggan), one Military Toboggan, Type II (standard 
toboggan), and all related accessorics, 


While awaiting the arrival of the Quartermaster 
toboggans, the Laboratory established contact with several 
likely commercial manufacturegs and at the same time began 
work on drafting pilot models of the new snow and ice ambu- 
lance.*’ During this same period, the Mountain and Winter 
Warfare Board at Camp Hale, Colorado, and.the Commanding 
Officer of the 2nd Division, stationed at Camp McCoy, 
Wisconsin, were contacted for technical information and ~ 
suggestions.28 On 22 April 1943, the details of onc ad- 
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- ditional toboggan type were made available to the Laboratory 


when The Surgeon General's Office forwarded photographs of 
the Thaden Slcd seumaea 29 which was currently in ‘use at the 


_ Alaskan Defense Command, 


Upon the receipt of as two i nndobedbin to» 


-boggans in May, 1943,390 the Laboratory's drafting room 


Ss, 


activities were greatly intensified, Within a month, ideas 
for the new snow and ice ambulance had so eiystalBized that 
the: preliminary poriod of development work can be considered 
to have come to an end, From this point on, attention was 
focussed on the actual factory production’ of a pune te 
number of experimental models, . 


B, Snow and Ice Ambulance (Phase I), 


On 12 June 1943, in an informal memorandum the 
Equipment Laboratory outlined the general physicial re- 
quirements of the new snow and ice ambulance as follows: 


Ne and a Ambulance 


1. Dimensions: . 
-Inside = 91" x 48" x 48". 


vat Gonatmaenton rook 
Wood with plywood or masonite dnteror 
and exterior panelling, Insulation’ 1 
‘inch thick between panels, 


3, Top to be bow type, removable construction 
covered with double thickness canvas with in- 
sulation between, 


4. Height of floor from ground: 
9 to 12 inches, 


5. Folding seats on each side, 
6, Typecl 
a. 2 runners, 4" in width, 
b. Folding top 


ce BowWs and canvas, 
d, Trailed by jeep, horse, or tractor, . 


Type If 


ag % runners, front runners to be sled typo; 
3- 3" in i width, “a 


“228 


RESTRICTED 


b. Collapsible top, bows, and canvas. 
ec. Trailed by jeep, horse, or tractor 31 


Before the close of June, negotiations for the 

’ construction of the aforementioned two types of snow and, 
sice ambulances (one with two runners and one with four 

* punnors) were initiated with the Jerald Sulky Company of 
Waterloo, Iowa, one of the commercial firms which had 

previously been contacted by the Laboratory.?2 It was 

anticipated that delivery of the pilot models could be made 


by 15 August 1943, after which time they would be tested and 


reported upon to The Surgeon General, In view of the 
early completion date which had been set for the project, < 
September 1943, 34 it was already obvious that an extension 
of time would’ be necessary, It will be recalled, from the 
preceding chapter, that field tests conducted by winter 
training installations like Camp Hale and the Alaskan 
Defense Command were often time-consuming in the extreme, 


_ During this experimental production stage, which 
extended from June, 1943, through October, 1943, an active 
correspondence was carried on between the Equipment 
Laboratory and the Jerald Sulky Company. This close work- 
ing relationship with a private industrial concern was a 
typical Medical Department sah init practice throughout the 
period of World War II, It was a process in which the 
Laboratory at Carlisle sihenked basic ‘engineering plans, 
while the manufacturer suggested improvements or modi- 
fications dictated by immediate practical considerations. 

A conerete illustration of this particular type of collabo- 
ration is furnished by the technical discussion and inter- 
change of ideas which occurred with reference to the snow 
and ice: anbylanee. 


ae mid-June, for example, the Jerald Sulky 
Company suggested, in view of anticipated difficultics in 
securing plywood, that Hard Tempered 1/8 inch Masonite be 
substituted for use on the inside and outside of the sides 
and. front wall of the ambulance, For the floor it was 
proposed that Insulite board over the sills, with 1/9 inch 
Masonite on top of the Insulite, would not only insulate 
the floor but would add strength to it. After subsequent 
experimentation, however, the company reported that tests 
of the Masonite Hard Tempered board disclosed that it 
lacked the strength of the ¢ inch plywood, and would proba- 
bly not be satisfactory, Upon investigation it was also 
learned that, unless the snow and ice ambulance was to be 
procured in enormous quantities, there was probably suf- 


ficient plywood available on the market to satisfy normal 


-demands., These latter findings proved to be essentially 
valid, . While completely waterproof plywood was at a 
premium before the close of the year, the company was able 
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to secure an adequate amount of semi-waterproof material to 
construct all four pilot sean ded the snow and ice ambu- 
lance, 


é A question was also raised in regard to the need 
for’ ‘dotible wall canvas with insulation between the walls, 

The’ manufacturer pointed out to the Laboratory that, while 

‘* either kapok or wool lining could be used offectively, 

insulation of the top of the ambulance represented one of the 


major items of cost of the ambulance,. Several of the expert 
-,éanvas workers in Waterloo had been consulted, and advised 
~ against the construction of such a top, although they were 


able to produce the item in quantity, The reply of the 
Laboratory in this instance was as follows: 


pe Now 2.8*to Sop vista, we. ‘penlize that 
most canvas men do not like to-do that sort of 
Work, and it may not be of any particular valuc 
but I heve a Directive which requires insulation 
and so we will have to put in something, I 
belicve ordinary blanket lining will be satis- 
factory; Kapok would be* too hard to procure,? 


Most of the manufacture's suggestions, of course, 
met with more success than the two described above, The 
company proposed that tubular stcel axles, both front and 
rear, be used instead of wood on the grounds that steel was 
more readily procurable, construction problems would be 
simpler, the axles would be stronger, and there would be 
little difference in weight, The Laboratory concurred in 
this view, providing weight was not increased appreciably, 
and the tubular steel axles were incorporated into the 
tentative specifications, The company also redesigned the 
body sides,so that they would fold down, and made changes 
in the placing of the front runners (of the four-runner 
model) to provide adequate clearance for the shaft. Both 
of these modifications met with the approval of the 
Equipment Laboratory, as did the suggestions that sled 
clearance be increased to 15 inches, and that runner-width 
be reduced to provide a more easily towable trailer. One 
further suggestion that was rejected at this stage but was 
later adopted in modified form, was the proposal that the 
runners be constructed of pressed metal instead of hard 
wood, Months later, when the first factory models were 
being inspected, the Director of the Equipment Laboratory 
recommended that the bottoms of the wood runners be ree 
inforced by a covering of 16 gauge metal, 


What has been listed above does not represent an 
exhaustive enumeration of the changes proposed by the Jerald 
Sulky Company, However, sufficient detail has been included 
+o: indicate the very substantial role this collaborating 


RESTRICTED 


RESTRICTED 


manufacturer played, even after preliminary blueprints had . 
.. .been drawn up by Medical cejaracgeulals personnel, In this 
.. » instance not all of the company's suggestions were ac- 
., cepted, and. certain: of those which were approved subse- 
». quently ‘turned out to be faulty. However, enough of the 
-- manufacturer's ideas were ultimately incorporated in the 
. final test models of the snow and ice ambulance to justi- 
fy a description of this developmental work as a joint 
activity. 


Costs of manufacture were discussed and agreed 
upon early in the negotiation period, The Jerald Sulky 
Company, on 3~July 1943, presented written estimates of 
$385.00 for the four-runner ambulance, and $360,00 for 
the two-runner model, It was, of course, explained that 
on a full production run these vehicles could be manu- 
facturcd for a’ fraction of the above cost.3/ These 
estimates were approved by the Leboratory,2 and on 16 
July 1943 the company received a purchase order for four 
sleighs, two of each type.2? Difficulties with priori- 
ties delayed production of the sleighs, however, several 
months beyond the originally anticipated date, It was 

— +. not, in fact, until the project was reerated with an 
2 AA=1 instead AA-3 listing that all necessary materials 
_ Were procured arid fabrication actually begun, As a 
. result of these delays, the estimated completion date 
for Development Project, F-29, was extended from 15 
August. 1943 to 1 January 1944.4+ Even this cxtension, as 
we shall see, was far from set ae 


_ .+By the early part of October, 1943, one of the 
pilot models of thé snow and ice ambulance was completed, 
and on 11 October the Director of the Equipment 
Laboratory inspected this vehicle at the manufacturer's 
plant at “atcrloo, Towa.4* This was the Type II, or 
four-runncr, model and in the informal inspection report 
the following changes were recommended by the laboratory 
Director ’ 


1, lengthen rear runners 46 to 48". 


2e Build the front of the runners 2 to 
23" higher, 


3, Make all runners 5" wide, 


4. Cover bottom of runners with 16 gauge 
metal, 


5. Hinge shat up instead of down. 


6, ae 6x9 ventilator. in front of 
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- While the above changes were being accomplished 


-. by the Jerald Sulky Company, and while construction was 


being continued on the Type I (two runner) snow and ice 
-. ambulance, a wholly different development suddenly took 
-~ the center of the stage, Under the sponsorship of the 

- Equipment Laboratory a new type of toboggan adapter was 
now submitted to The Surgeon General's Office for its 
consideration, 


C. Adapter, Toboggan, Litte ° 


On 23 October 1943, the Medical Department 
‘Equipment Laboratory forwarded to.The Surgeon General's 
Office drawirgs, specifications, and photographs of a 
toboggan litter adapter (see Figure 17) which had been 
developed by the Laboratory, It was stated that the 
adapter made feasible the usage of the standard litter 
with the standard toboggan, thus providing an additional 
means for the transportation of wounded, It was the 
opinion of the Laboratory that the toboggan adapter might 
be of value in those units in whjch the aforementioned 
equipment items were available,** The Surgeon General's 
Office, after a brief study, concurred in the above 
views and, on 1 November 1943, forwarded all the rele- 
vant data to Army Ground Forces for its remarks and 
recommendations and for suggestion as to an appropriate 
basis of issue, 


The reply from Army War College, Army Ground 
Forces, dated 13 December 1943, was as follows: 


1, Adapter, Toboggan, Litter, is believed 
to be an essential item of equipment for use 
of the standard litter in conjunction with the 
Standard toboggan as a means of transportation 
of casualties over snow, 


2. It is requested that action be initi- 
ated to standardize the adapter and a basis of 
issue established for troops engaged in winter 
training as follows: 


140 - *Per Division engaged in 
winter training, 


(*For use of medical units engaged in 
evacuation of sick or wounded patients 


over: snow-cover sate ) 
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3. While the total requirement for 
Adapters, Toboggan, Litter is 140 at the 
present time, any additional requirement 

predicated on organization issue of this 
item, will be furnished Army Service 
Forces at a later date, 

4. When the ‘Adapter, toboggan, 
litter is standardized, an appropriate 
amendment will be published by this 

.. headquarters to letter, Headquarters, 

: Army Ground Forces, dated 30 September 43, 
file No, 420 (C) (30 Sep 43) -GNGDS-3A, 
subject: Winter Clothing and Equipment 
to the Commanding General, Second Army 46 


. Upen receipt of the above concurrence, the 
Plans Division of The Surgeon General's Office im- 
mediatcly recommended to the Medical Department 
Technical Committce that the toboggan litter adapter be 
classified as."required type, development type, Service 
_ test type," and that 300 units be purchased for service 
test by two Light Divisions engaged in winter train- 
ing.4? Since the military characteristics which had 
been established for the snow and ice ambulance, spceci- 
fying among other things at least a two-casualty carry- 
ing capacity, cculd not be applied to the toboggan 
litter, a new set of military characteristics had to be 
formulated-for the subjeet development. Accordingly, 
the following statement Was forwarded by the Plans 
Division to the Medical Department Technical 
Committee : 


It is recommended that tentative Military 
Characteristics for subject item (Adapter, 
Toboggan, Litter) be as follows: | 


a. to provide a means of fastening a 
standard litter to a standard toboggan in 
such a manner as to provide an adequate | 
means for the transportation of wounded. 48 


These recommendations of the Plans Division 
were followed by the Subcommittee of the Mcdical 
Department Technical Committee, at a meeting held 21 
December 1943, in all but two important respects, 
First, instead of approving the classification of the 
new adapter as a development and service test type, 
thus providing for extensive field trials before ac- 
ceptance as a standard equipment item, the Subcommittee 
proposed immediate classification as "required type, 
adopted type,’ oe article." Apparently there was 
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a more urgent need for the. hew adapter than had been 
originally anticipated, S¢ccondly, quantity re- 
quirements were increased from 140, as initially 
recommended by Army Ground Forces, to 484 adapters for 
1944 and 185 for 1945.° Under quantity procurement, 
unit cost (1 adapter to, constitute 1 unit; basis of 
issue to be 2 adapters per toboggan aathoriged for 
medical troops) was estimated at $1.75, making a total 
purchase cost for 1944 of $864.50, and for 1945 

$393 ,75,49 These latter estimates, it may be observed, 
proved to be rather optimistic. Actual unit cost on 
the final purchase order, dated 15 March 1944, amounted 
to $10.92 instead of $1.75. Consequently, even though 
quantity requirements ‘were subsequently reduced to 300, 
a total outlay of more: than $3,200 was involved. 


On 19 January 1944, Subcommittee recommen- 
dations were approved without change by the Medical 
Department T-chnical Committec.2+ On the following day, 
all standardization data was forwarded to Headquarters, 
Army Service Forces, for final approval. The toboggan 
litter adapter was described as follows: ' 


This item consists of two pairs of shoes 
secured to opposite eyebolts at cach end of 
a standard Quartermaster Department toboggan, 

_ supporting two cross bars upon: which rest the 
standard litter, The stirrups of the litter 
are sccured by strap. and Pues to each of 
the four shocs, ; 


“Little deiny was relay es ei in obtaining 
final acceptance of the toboggan adapter, On 29 January 
1944, Army Service Forces approved the Medical 
Department's request for standardization of the iten, 22 
and before the close of the month all officers con- 
cerned had been officially notified of this action and 
advised to begin processing the new article for pro- 
curement,?4 On 15 March 1944, a purchase order for 300 
of the toboggan adapters, at a unit cost of $10.92, was 
formally placed by the Army Medical Purchasing Office 

at New York City. Although it had been originally csti- 

mated that over 1,000 adapters would be necded during 
1944 and 1945, as of 26 July 1945 no further production 
orders had been placed. 


The foregoing development of a toboggan litter 
adapter is noteworthy in several respects. First of 
all, although the adapter was petieiaiey listed as a 
prac’ of Development Project F-29,° it was, judging 
from the records in the casc, an unexpoctcd by-product 
of that investigation, It mya true, as we havo seen in 
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our introductory section, that experimentation con= -. 
ducted between 1941 and 1943 had indicated the need 
for sonie kind of attachment which would: (1) fit the 
‘standard Medical Department litter; and (2) raise the 
patient high enough above the toboggan surface to in- 

_ sure protection from the snow, However, when 
“Development Project, F-29 was initiated, there was no 
“indication in the military characteristics which were 
proposed at that time that a toboggan adapter for 
single casualty carry was contemplated, The demand, 
“evidenced by the firm requirement subsequently cited by 
Army Ground Forces, had simply arisen suddenly and un- 
“expectedly, 


sacmupla: Because of the suddenness of the demand for a 
Debbbaein litter adapter, the time available for its 

- develovment was necessarily short. This primary need 
‘for ‘speed, therefore, serves to explain in large part 
why n> report of field tests was prepared by the 
Equipment iaboratroy, and why the recommendation of the 
Plans Division of The Surgeon General's Office that the 
new item be tentatively classified as a development type 
and subjected to service test before final adoption, 

Was vetoed by the Medical Department Technical 

Committee in favor of immcdiate standardization, A 
further indication of the haste with which the adapter 
was processed is cont-ined: in the fact that Subcommittee 
estimates as to the probably unit cost of the item in 
quantity production turned out to be less than one- 
sixth of the cost figure subsequently arrived at in the 
final purchase order negotiated by procurement authori- 
"§Ies, 


However, despite these shortcomings, which 


... Were. themsélves largely inherent in the situation, 


‘research and dévelopment personnel had done a rather 
“remarkable job,:. The ski adapter, a considerably less 
complex mechanism, had been under development for more 
than a year and a half before'it was ready for adoption, 
The toboggan adapter, on the other hand, had been de= 
~ signed, constructed, standardized, and procured in less 
than six months! time, 


D. Snow and Icc Ambulance (Phase II). 


By the.end of November, 1943, the Jerald 
Sulky Company had not only completed the refabrication 
of snow and ice ambulance, Type II, according to the 
modified specifications drawm up by the Equipment 
Laboratory, but had also virtually finished production 
of the Type I (two. suepenjpephelance. 77 Accordingly, 


OES par eT 


a 


Eee = 


‘on 25 November 1943, the Equipment Laboratory sent the 
/Reuensoe communication to The Surgeon General's Office: 


‘The’ EO Seal Dgiaa now being manu- 
ee ee at Waterloo, Iowa, are about ready 
for testing. Information is desired as to 
where Mess should be sent. 


Wen ae been built tuo’ of each type: 
two - two-runner, and two=-four-runner 
sleighs, © 


No attempt has been made to heat these 
but both types are well insulated and may 
require a little, It:is believed, however, 
that a small blast heater could be added 
later. when available, to be used es- 
pecially when tractor-drawn, The heating 
imiit also could be operated by our small 
500-wact light generator if necessary. 

The ns a of heating can be arranged 
later: 


The above communication was duly forwarded to 
Army Ground Forces which replied, on 20 December 1943, 
that the experimental sleighs should be shipped to Camp 
Hale, Colorado where they would be tested by the 
Mountain and Winter Warfare Board, It was requested 
that test data and questionnaries be forwarded to Army 
War College by The Surgeon General's Office so that 
suitable test directive could be issued to the Camp 
Hale board, ?? Accordingly, on 29 December 1943, the 
Equipment Laboratory prepared a comprehensive test data 
sheet, the most important sections of which are quoted 
below. 


5. Basic reason for this project and 


objcctive of test: To develop a 
light conveyance to transport two 


litter cases under conditions of 
snow and ice, to be hauled by man, 
mile or light tractor which can be 
readily knocked dovm for storage or 
shipment; as light as possible in 
weight and which does not require 
critical materials, 


6, Suggested outline of tests 


a. Suitability as regards space, 
comfort and ease of loading and 
RESTH for two litter cases or 
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. . four sitting cases. 

-b,. Ruggedness of construction 
for ordinary usage, 

c, Suitability for: 

(1) Mountain and rough terrain. 
(2). Ordinary cross-country use 
- on moderately level 
_ terrain, 
a, Suitability for use on: 
.”... (1) Ice and packed snow 
covered trails. 
(2) Loose powdery snow, 
(3) Moderately deep snow, 
_ moderately packed, 

e, Can they be pulled short 
distances by ordinary litter 
squad on snow shoes or skis © 
over various types of snow and 
ice, 

f, Sufficiency of runners with re- 

gards to height for clearance 
and width and length for road 
bearing surface, 

g, Sufficiency of cover for wind, 
rain and snow resistance, 

h, Stability of Posen ed ane they 

readily upset or not, 

i, Are shafts for single animal 
suitable. 

j. Suitability of ventilation. 

a, is ASS EER feature of top 

; desirable,” ee 


- On 18 January ‘1944, ane Surgéon’ General's 
“Office forwarded the above. test data’ to Headquarters, 
Army Ground Forces, stated that both ‘types of snow and 
+. ice. ambulance had been shipped to Camp Hale, Colorado, 
_. and requested that a report o: the field trials be 
- rendered as soon as possible,© s Accordingly, two weeks 
later a formal test directive, based largely on the 
recommendations of the Equipment Laboratory, was pre- 
pared: by Army War College and sent to the President of 
the Mountain and Winter Warfare Board,' Attention was 
“ealled to’ the fact that the test. project had been as- 
signed an wan priority,.so that a final decision re- 
. garding the subject vehicles could be reached at any 
. early date, 2 Immediately upon. receipt of this 
~"" “Gareetive, the Mountain and Winter Warfare Board at 
' Camp Hale initiated a comprehensive tcsting program, 
which was completed 14 April 1944. In the early part 
of May, 1944, an official report of test findings was 


sent by the Board ib SEHIC IE Army Ground Forces, 


63 


The two types of snow and ice ambulances 
(see Figures 18 and 19) which had been shipped to 
Camp Hale by the Equipment Laboratory were identical in 
a number of respects, The bodies of each trailer were 
the samc, mcasuring 94 inches in length, 50-% inches 
in width, and-19-3/4 inches in depth, with a cubic 
carrying eapacity of 45 cubic feet, Two l-inch fold- 
ing seats running the length of the insulated body, 
were provided in cach instance, Each trailer body was 
- equipped with an adjustable padded canvas top which was 
supported by five bows which fit into 3/4 inch pipes 
spaced equidistantly along the sides of the frame, Ski 
runners were covered with 1/16 inch steel plate, and the 
stanchions supporting the sleigh body were constructed 
of 2 inch angle iron and 1l-¢ inch bar stock, Indi- 
vidual drawbars were constructed of one inch and 1+7/16 
inch iron pipe. No keels were provided, 


The Type I ambulance was distinguishable by 
its single continuous runners extending the full — 
length of the sleigh on each side, cach runner being 
100 inches long, The Type II ambulance, on the other 
hand, was cquipped with four separate ski runners 
attached individually to the sleigh in a manner which 
_ allowed each ski to pivot freely in a vertical plane. 
' The two rear runners were 42 inches long, while front 
runners measured 36 inches in length, The front 
- runners were.:joined by an offset axle attached to the 
sleigh by means of a king pin, so that the ambulance 
could be steered with greater facility, Both ambu- 
lance models were designed to carry two litter cases 
or four sitting cases and were adaptable for towing 
either by manpower or by snow tractor, A set of sHafts, 
128 inches in length, had been provided for use with 
the Type II ambulance so that animal power could be 
utilized in the towing if desired. gay. 


The above two types of snow and ice ambulance 
were tested by the Mountain and Winter Warfare Board in 
comparison with a third item--a 1-Ton Snow Trailer, M19, 
manufactured by the Allis Chalmers Manufacturing 
Company, The trailer body of this ambulance was 1 inch 
shorter, 2-g inches narrower, and 6=3/4 inches shallower 
than the Equipment Laboratory models, Otherwise its 
most distinguishable feature was its interchangeable 
skis and wheels, and the manner in which the two ski 
runners were individually attached to the sleigh, 
allowing them to pivot freely in.a vertical plane, The 
M19 was not, however, equipped with seats, its padded 
canvas cover weighed approximately 60 pounds more than 
the Type I and II ambulance covers, and over-all weight 
of the vehicle was 650 pounds, as against 450 and 425 
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pounds respectively for the Laboratory models, 


* . The two-month ficld test of these three 
vehicles was divided into three phases: (1) study of 
the suitability of design; (2) analysis of the dura- 
bility of the vehicles; and (3) evaluation of the over- 
all comfort of the ambulances for the patient, During 
the period of the tests, all paved roads were free of 
snow a greater part. of the time, thereby necessitating 
the dragging of the sleighs over paved surfaces and 
bare ground on occasion, The minimum temperature re- 
corded during the test period was' 15 degrees below zero 
Fahrenheit; the maximim temperature was 46 degrees 

above zero. Both the Cargo.Carriers M8 and M9 were 
employed as prime movers, and-each ambulance was towed 
distances.varying between 70 ‘and 120 miles, Cargo loads 
consisting of medical’ equipment up to 1,500 pounds in 
weight were carried, Casualty loads consisting of as 
many as six sitting patients plus personal equipment 
were. also transported in the ambulances, 


The detailed findings of the Mountain and 
Winter Warfare Board, as a result of these extensive 
PAA. ELA ts: WAY, be summarized as follows: 


1... Space and. ease of loading and un- 
“> dloading, 


It was found that all three 
models contained sufficient space 
for two litter cases or four sitting 
cases (seats were -improvised for the 
M19 Snow Trailer), Ease of loading 
and unloading was sshceenaneneee in 
all instances, 


Re 


and level terrain, 


The Type I ambulance was found 
to be the least suitable for use on 
any type of snow covered terrain. It 
was rough riding, broke down on sharp 
irregularities of terrain, and lacked 
sufficient maneuverability on turns 

. and sharp corners, The method of ski 
suspension of the Type II ambulance 
provided for greater maneuverability 
on all types of terrain, but it was 
insufficiently durable to withstand 
constant use in mountainous country. 
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Neither type could be backed up, 

due to lack of upbend at the rear of 

the runners. Neither Type I or Type 

II was suitable for towing over bare 

ground or paved roads, since only 

skis were provided, The 1-Ton 

Snow Trailer was found to be the 

most suitable of all for use on 

various types of terrain, The 

shape and manner of suspending the | 

skis made it highly maneuverable 

over cross-country terrain and | 
- rough trails alike, 


3... Suitabilit for use on: (a) Loose, 
d 


snows Packed snow and ice- 
covered trails. 


Flotation and ground pressure 

provided by the runners of the three 

’ types of ambulances indicated that, 
while the greatest amount of flo- 
tation was provided by the Type I 
vehicle, use of a prime mover made 
a sufficiently packed trail for the 
effective operation of all types. 
Due to excessive slewing caused by 
the lack of a keel, the Types I and : 
II models had to be operated with 3 
extreme care on ice-covered and hard ; 
packed snow trails, 


3 
4. Suitability for employing various 5 
power sources. 


It was found that the Types I 
and II ambulances could be manhandled 
for short distances if empty or carry- 
ing not more than one patient. Man- 
handling these vehicles for distances ’ 
greater than a few yards, however, 
was not practicable. The Type II 
ambulance, which was equipped with 
shafts, could be dragged with ease 
by one animal, providing the. snow 
surface was sufficiently hard packed 
to hold up the animal. The Cargo 
Carriers M28 and M29 served as satis- 
fory prime movers for the Laboratory 
models, and the M8 for the M19 Snow 
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too high to be satisfactory for 
towing the M19, 


The flotation and clearance of 


all three types of ambulance was found 


to be satisfactory, although slewing 


_ Was excessive with Types I and II due 


to their lack of keels, The runners 
of the M29 Snow Trailer were equipped 
with 3/4-inch keels which prevented 
side-slipping on hard packed snow and 
ice surfaces, . 


Durability of the subject ambulances. 


It was found that the Types I 
and II ambulances were not sufficent- 
ly durable to withstand continued 
mountain use. The following failures 
and breakages occurred: (1) runnors 
and stanchions were damaged and 
broken after being towed over rough 
snow-covered mountain trails; (2) 
breakages in the drawbar and lunctte 
occurred in most cascs at the same 
time as those of the runners; (3) 
cover bows and cover bow supports 
were found to be insufficicntly dur- 
able; all were bent, and several bow 
supports were broken off completely. 

No breakages or failures of any 
part of the M19 Snow Trailer occurred 
during the period of test, 


The comfort afforded the pationt by 
the Feel : 


It was. found that the difference 
in warmth:and comfort afforded the 
patient ‘by moving the top of the Types 
I and II. ambulances to the lower po- 
sition was negligible. Since no means 
of providing for heating, the warmth 
provided by. sleeping bags remained 
approximately the same regardless of 
the position of the top. 

' It was found that the greatest 


paadips comfort. was afforded by the 


oot Type I was the least 
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comfortable of: the three, The 
models utilizing a pivoting ski 
runner provided the smoothest ride 
in that the skis could follow the 
countours and irregularities in 
the trail, The M19 equipped with 
but two ski runners, was superior 
to the type equipped with the four 
pivoting runners, as the runners 
of the former sleigh were of ne- 
-eessity in contacttwith the snow 
surface at all times, 

- Ventilation was found to be 
adequate in most cases, although 
patients occasionally complained of 
the odor of fumes from the exhaust 
of the prime mover. 

_.. The covers for the Types I and 
II ambulances were found to be an 
adequate means of protection against 
wind and snow, While no means was 
provided for letting in light, the 
exclusion of windows eliminated what 
would otherwise be a source of drafts. 
The cover for the M19 weighed ap- 
proximately 60° pounds in’excess of the 
weight of the covers of the other two 
models, Not only was the weight of 
this cover found to be excessive, but 
the method of attachment was awkward 
and insecure, The hook and cord 
arrangement (as against snap fastcn- 
ers) Was unsatisfactory, as many 
hooks broke off or bent, and the 
closure: around windows was not 
‘sufficient to keep out drafts, 
‘The provision for light and 
_ heat in the M19 Snow Trailer was 
found tobe a distinct advantage in 
_ contributing to the patient's comfort, 
and was the incorporation of a small 
---~ keel-‘on the runners of this sleigh. 
“The interchangeability of skis with 
Wheels’ was a distinct gain for 
sy gam twigitetigonee 6 


On “tdi nanki of the above findings, the 
Moutitaitn: and Winter Warfare Board submitted its initial 


ae The- tin di aad tod rns One Types I 
Bhipue II, are not*suitable for use due 
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to their fragile construction and 
faulty design. 


b. Tho 1+Ton Snow Trailer, M19, is the 
most suitable of the three types of 
sled-ambulances tested, °F 


It will be noted however, that the M19 could 
not be manhandled and, therefore, did not fulfill the 
military characteristics as originally sct forth for 
the snow and ice ambulance. On the other hand, while 
the Types I and II ambulances could be towed by hand 
for a few yards, they were deemed too insubstantial 
for actual mountain use, This, of course, raised the 
question of the practicability of the military charac- 
teristics themselves, The Board's judgment on that 
point was highly explicit, 


- Tho basic reason for this project and the 
objective of test were "to develop a light 
conveyance to transport two litter cases 
under conditions of snow and ice, to be 
hauled by man, mule, or light tractor, and 
which can be readily knocked down for 
storage or shipment; as light as possible 
in weight and which does not require criti- 
cal materials." A vehiclo light enough to 
be towed by men will lack durability when 
towed by a snow vchicle, The cxtent of 
snow covercd terrain over which mules can 
operate is in general too limited to 
warrant the use of apa for the towing of 
an ambulance slea, © 


The project purpose was, therefore, in the 
Board's opinion, unattainable, More than that, the 
Board went on to declare that, even if practic-blc, 

_ there was little or no military, requirement for such 
an item, 


It is the opinion of the medical personnel 

at Camp Hale that no requirement exists for a 
towed snow and ice ambulance for use in 
mountainous terrain. The Board agrees with 
the medical authorities at this station in- 

_ sofar as use in mountainous terrain is con- 

~ cerned, but will not’ go on record in making 
a positive statement that no requirement 
exists for. a towed snow and ice ambulance 
for use on flat or rolling snow covered 
terrain, 


243 
RRO ToT reyes 


-.- . The réason pe the Board's negative recom= 
 mendation with regard to the trailer type of snow and 
ice ambulance was its belief that the Cargo Carrier, 
M29, which had been usdd as one of the prime movers in 
the tests just completed, was itself entirely suitable 
as an evackption vehicle, 


The Cargo Carrier, WR9, can be successfully 
employed as an over=the=snow ambulance without 
modification to carry one litter case and 
leave two vacant seats for slightly wounded or 
medical personnel. By the use of special 

brackets the Cargo Carrier, M29, can be a- 
dapted to carry two litters, leaving space 
for one extra passenger, This vehicle, so 

_.,employed, is superior to the three types of 

sled ambulances tested in fulfilling the 

various military characteristics enumerated 
in par, 6 a above, and possess the additional 
advantage of providing its own power, If the 
prime mover is, in itself, a highly satis- 
factory ambulance, the towed vehicle cannot 
be tested without also giving serious con- 
sideration to the self-propelled ambulance , 08 


i In short, a full-track type of vehicle was 
‘now being recommended by the Mountain and Winter Warfare 

Board as the ideal instrument for mountain evacuation, 
It was stated that the 9 was tactically capable of 

fulfilling virtually all needs for vehicular evacu- 
ation between collecting and clearing stations. In 
those abnormal circumstances. where. ‘edllecting stations 
- were in a position to use an ambulance sled in ad- 

' «dition. to. the M9, it was pointed out “that the ordi- 


' nary means of evacuation could be supplemented by use 


“of the regulation cargo sled, Thus, no new devclop- 
mental items were needed. 

The Board's final. pcpatnandstons were two in 
number: (L) That no further consideration be given the 
Snow and Ice Ambulances, Types I and II; (2) That the 
Cargo Carrier, M29, supplemented when necessary by the 
regulation cargo sled, should satisfy all medical re- 
quirements for evacuation over mountainous and snow 
covered terrain, 


The above test report was forwarded to the 
Ground Requirements Section, Army Ground Forces, on 3 
May 1944. 2 On 20 May 1944, Army Ground Forces relayed 
two copics of the Board report to the Research and 
Development Division, Army Service Forces, with the 


following comments :. 
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2. The Recommendations contained in 
paragraph 8 are approved. 


3. Inasmuch as the M9 Cargo Carrier 1 
is a satisfactory vehicle for evacuating 
sick and wounded, no further consideration 
should be given to a special vehicle for 
this purpose, In a case of necessity the 
standard Cargo Sled ean be rigged for 
carrying litters and used over _flat or 
rolling, snow-covered terrain,: 


. Several days latdr, Army Service Forges added 
its concurrence to that of the Ground Forces, The 
Mountain and Winter Warfare Board's findings and con- 
clusions were encountering little opposition, It was, 
morcover, ‘soon apparent that even The Surgeon General's 
Office had no objections to offer, 


In consideration of previous indorse- 
ment (ASF), paragraph two and three of 
second indorsement, prepared by Ground 
Forces, this office will consider 
Development Project Fe29 as discontinued. Te 

On 5 June 1944, the Equipment Laboratory it- 
self admitted the soundness of the Mountain and Winter 
Warfare Board's recommendations, | 


- Discontinuance of this project is rccom- 
mended inasmuch as a sted ambulance durable 
enough to meet mountain requirements would 
be too cumbersome and heavy to be of any 
general use, 3 


E. Modification of Adapter, Toboggan, Littcr. 


The toboggan litter adapter which, it will be 
recalled, had been standardized 29 January 1944, had 
been Aeatonba to £it only the regulation military 
toboggan, On 5 May 1944, The Surgeon General's Office, 
in a letter to the Equipment Laboratory, instituted 
action to modify the original drawings of the adapter so 
that it could be used with the "Convertible Toboggan 
Sled" as well as the military toboggan, 


The Office of the Quartermaster General 
advises that 3,000 of the Sled, Toboggan, 
Convertible have been procurcd, If your 
office coneurs in a simple change which can 
be applicd to those Adapters, Toboggan, Lit- 


ee 
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ter now in the, ficld as well as those 
being procured, it is requested that the 


necessary. action be taken to make this 


‘change’ in the drawings and a revised 
_ copy of such PANTAER be sent this 
Caapids 


The simple change; as the ent Laboratory 
soon foe a was much more complex than had been 
imagined, The chases litter could not be placed on 
the Sled, Toboggan, Convertible unless bulk-head, 


“steering handles, and front stecring pole were removed. 


. It was first believed that the bulk-head 
could be notched to let the rear litter 
handles pass, but if we do, we would have to 
build the adapter-:up so that the front 
handies would clear the top of the curved 
front end of the Sled, Toboggan, 


The litter handles will not clear either 
bulk-head or front curve, as they are not 
wide enough apart to clear 20 inches, being 
about 18=s inches between their inner cdges; 
and bulk=-head and front curve are 20 inches 
wide, It we set the litter forward, it 
will necessitate raising it so that the 
front handles will clear the top of the sled 


‘' ambulance, Evon if we do not use bulk-head 


* 


and steering handles, tho litter will have 
to be set back so the front handles clear, 
leaving the litter extended back so as to 
preclude the use of the brake, 


If it is desired to use the litter on 
this sled, toboggan, it will be necessary 
to remove the rear steering handles and 
raise the litter to a height of 10 inches 
on adapters, or else remove both rear 
steering handles and bulkehead and set 
litter back so front handles will clear 
front curve, 


It is the opinion of this office that 
neither of these would be satisfactory. 


In view of the above, information is 
requested as to whether it is desired for 
us to try and modify the adapter or not, 
and whether to raise the litter to clear 
front or to penove bulkehead and sct 
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| After studing the above analysis of the 
problems involved in the adaptation ‘of the standard 
litter to the toboggan sled, The Surgeon General's 
Office replicd with the. following constructive 
recommendation: art ee : 


In view of the fact that it is desired, 
if possible, to use the Adapter, Toboggari, — 
“Litter, with the Sled, Toboggan, Con- ~ 

vertible, it is suggested that if the 
handles, bulkhead and front stecring polc 
_ were removed, then by making a minor 
change in the Adapter, Toboggan, Littcr, 
such as drilling additional holes, it can 
then be used for both the Sled, Toboggan, 
Convertible and the standard Toboggam, 


"his change will probably interfere 
with the use of the brake and it is recom- 
menizd that in order to provide brake 
action in descending hills, a very cf- 
ficicnt method can be provided by dropping 
a heavy rope or chain attached to both 
sides of the sled over the front of the 
sled and allow it to drag under the 
runners, 


It is requested that your office study 
these remarks carefully and see if this is 
feasible, If your office concurs, it is 
requested that necessary changes be eee in 
drawing of Adapter, Toboggan, Litter.” 


These suggestions apparently opened the way 
' for a practical solution of the problem for, on 31 
May 1944, the Equipment Laboratory forwarded revisions 
of previous tentative specifications and drawings for 
the toboggan litter adapter, and announced that inter- 
changeability had been effected between the adapter 
and both the mipitary toboggan and the convertible 
toboggan sled, 7 The new specification changes were 
duly coordinated with the Army Medical Purchasing 
‘Office in New York City, “® and, by 15 July 1944, the 
modification proceedings had been completed, 


IV, Conclusion, 


A. Project Termination. 


As we have seen, there was now virtually 
unanimous agreement that Development Project, P29, be 


“discontinued, There: remained merely the formal 
processing of .the recommendation, On 18. July 1944, 
the Subcommittee of the Medical Department Technical 
Committee, citing the original test report and 
findings of the Mountain and Winter Warfare Board and 
the concurrences filed by Army Ground Forces, Army 
Service Forces, The Surgeon General's Office, and the 
Medical Department Equipment Laboratory, recommended 
- that the subject project be discontinued for the 
reasons set forth in the BE CRehehtaoned references,°0 


ae ahs 24 July 1944, this Subcommittee report was 
croua without modification by the Medical Department 
Technical Committce, 8+ and three days later The Surgeon 
General's Office sent a formal communication to 
Headquarters, Army Service Forces, requesting that 
cancellation of the Be Poe project on the snow and 

ice ambulance be approved, Army Service Forces 

approval of tag discontinuance request was granted on 

30 July 1944,°° and by 8 August 1944 the Equipment 
Laboratory at Carlisle Barracks, Pennsylvania as well 

as all interested agencies within The Surgeon General's 
Office had been notified of the Army Service Forces 

action and directed to take immediate steps to termi- 

nate all project activities, 4 


ee Evaluation of Development Project, F-29, 
1, The Adapter, Toboggan, litter, 


The standardization of a toboggan litter 
adapter, designed to accommodate the standard Medical 
Department litter to the Quartermaster military to- 
boggan, and the subsequent modification of this item to 
Make possible its use with the convertible toboggan sled 
as well as the military toboggan, were the only tangible 
accomplishments of Development Project, Fe29. The to- 
boggan adapter had not, however, been included among 
the original objectives of the project and, so far as 
documentary evidence is concerned, it is difficult to 
discover ander what specific authority the actual 
developmental work was performed, As to an evaluation 
of the adapter itself, insufficient data is at present 
available to warrant a definite conclusion, Only a 
limited number of the new adapters were procured 
during the war,$5 and as yet Annual Reports submittcd 
by medical installations in the field to The Surgeon 
General's Office contain little or no first hand 
information regarding the serviceability of the item in 
actual field operations, That the development work was 
. accomplished very expeditiously, and that standard- 
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ization proceddings were completed in a remarkably 
short time has already been noted, In this respect 
particularly, the history of the toboggan adapter 
stands out in highly favorable contrast to that of the 
ski litter adapter which was discussed in the preceding 
chapter, 


2. The Snow and Ice Ambulance. 


The evaluation of Development Project, 
F-29, with respect to its one professed objective--that 
of developing a satisfactory snow and ice ambulance for 
use in over»the-snow evacuation--can be drawn directly 
from the final test report of the Mountain and Winter 
Warfare Board, It was found by the Board that the two- 
runner and four-runner ambulances designed by the 
- Equipment Laboratory, while light enough to bo hand 
towed for a few yards, were too light and insubstantial 
to withstand the rigors of intensive operations in the 
field, Conversely, it cwas found that the Allis 
Chalmers M19 Snow Trailer, while sufficiently sturdy 
to stand up under rough field usage, was much too heavy 
to be hand towed. On the basis of these findings, the 
Board concluded that it was impossible to produce the 
type of vehicle envisioned in the military character- 
istics established for the subject project. 


The facts developed thus far consti- 
tuted in no sense an indictment of Medical Department 
research and development personnel, That research and 
development projects, however carefully and competently 
conducted, do not invariably yield concrete and practi- 
cal end-products is a truism applicable to all types of 
scientific experimentation, However, the Mountain and 
Winter Warfere Board advanced one further conclusion 
that did amount to a criticism of the Medical Department. 
It was asserted by the Board that there was no military 
requirenent for .a «snow and icc ambulance of the trailer 
type for use in mountain evacuation, It was stated 
that by rigging the M29 Cargo Carrier to accommodate 
litter patients, and by using the regulation cargo sled 
as a supplementary item, all needs for vehicular evacu- 
ation between collecting and clearing stations would be 
met, This view, it may be noted, was concurred in by 
Army Ground Forces and Headquarters, Army Service Forces. 


Why, then, were the possibilities of 
the M29 and the Cargo Sled not discovered at the outset 
instead of at the termination of development activity? 
» Why, moreover, in conforming to the procedural re- 
quirements incident to project initiation, was this 
omission not detected by the headquarters offices of 
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| Kone Bervies Forees or Army Ground poweos or by the 
x Ordnance representative on the Medical Department 
Technical Committee? | 


The latter inquiry is eovind the 


*~ seope of. this paper.to investigate. Insofar as 


Medical Department responsibilitics were concerned, 

it would appear that the preliminary invest4gabiods 
undertaken ‘by the Equipment Laboratory and The 

* Surgeon General's Office were inadequate. While a 
new OSRD "Weasel" had been examined in January, 1943, 
by The Surgeon General's Office, and found to be too 
small and too roughriding to be used for over-the- 
snow evacuation, there is no written indication that 
other larger types of full-track vchiclces were studied 
wish equal care. Similarly, while the Equipment 
Lavoratozy requested copies of all specifications and 
drexinss of Quartermaster toboggans, no request ap-= 
pears tc have been made for a complete listing of 
Ordnance vehicles which might conceivably have been 
rigged to accommodate litter wounded. 


3. The Fimish Akja (Snowboat). 


From 15 February 1945 to 8 April 1945, 
extensive cold weather mancuvers were conducted by 
elements of the Canadian Army for the specific 
purpose of testing a wide variety of winter cquipment. 
At the conclusion of these maneuvers, known as 
"Exercise, Polar Bear", an offical Observers Report 


was prepared by a commission composed of three officers 


of the Reyal Canadian Army and two Majors, Medical 
Corps, representing the United States Army. Conceding 
the value: of the M29 Cargo Carricr in over-the-snow 
evacuation, the commission went on to observe that an 
even more effective transportation device was the 
Finnish Snowboat or Akja. 


The best all-around means of 
transportation of ‘tesesesebosbeerest 
wounded used on Polar Bear Exercises 
was the Snowboat or Akja, It had the 
following advantages’ over other means: 

a. Travelled well in the decpest 

snow that could be negotiated 
by men on snowshocs. Sleds and 
litters on skis bogged down in 
loose snow more than 12" decp. 
b, Does not snag on brush, wind- 
falls and rocks blocking the 
trail. Many.sleds and skis were 
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c. May be floated across small 

OOM Sg eT s 

d.. Provides more. all-round 

~ protection for the casualty 
against wind, protruding 
. brush, ete, © 

e. Can be carried by four men 
around or over obstacles as 
easily as a litter, 

f, Much lighter in weight than 
sleds and its shorter length 
makes maneuvering around 
turns on tortuous trails 
easicr, 

g. Can be used as a cargo carrier 
as well, 

h, Adaptable to roping casualtics 
down cliffs, over ravines, etc. 


Its disadvantages were: 

a. The model supplied for the 
exercise was constructed of 
heavy wood which was not par- 
ticularly durable since it 
had no resilience, This could 
be corrected by construction 
of plywood, 

b. The akja docs not travel as 
well over cstablished, well- 
packed and practically straight 
trails as the sled. Sleds 
should be included in the. 
equipment for use in such places, 
but are not absolutcly necessary, 6 


The snowboat had also been tcstcd 
during the winter of 1944 by Amcrican Army troops, In 
Maneuvers held in the vicinity of Camp McCoy, 
Wisconsin, the 76th Division had made extensive use of 
snowboats and had found them to possess many unique 
advantages. Recommendations were made at that time to 
substitute plywood for hardwood construction and to 
make other minor altcrations in design so that the item 
could be more widely used, 


The Finnish Akja appears to have 
possessed all of the military characteristics which were 
established for Development Project, F-29, Moreover 
it was preferred by.a mixed military commission to the 
M29 Cargo Carrier for the transportation of wounded 
over snow and ice-covercd terrain. It docs not appear, 
however, that this item was considered by rescarch 
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FOOTNOTES TC CHAPTER IV, SECTION 2 


eae CG, Alaskan Defense Command, fr. Cffice of Experi- | 
mental Board, Alaskan Defense Command, 18 liar. 19413 subjects | 
"Test of Sled and Toboggan for Transportation of Wounded," | 
Test Directive No. 31 (Rec. Rm., S.G.0. 451.9-1). 


Pras: 


3 

Cited in ltr, to &.G.0., fr. CO, 87th Inf, lit., Camp Hale, 
Colo., 17 Mar. 1942; subject: "Snow Sled (Folding)".(Rec. 
Rm., ©.G.0. 4519-1). { 


ree to Snoctaft, Ind., Norway, Maine, fr. Lt. Col. 0.8. 


- Rolfe, 87ta-Iaf. Mountain Div,, Camp Hale, Colo., 17 Feb. 
1942 (Rec. Rms, S.G.0. 451.9-1), | 


See, Ny Be... 


ee to Medical Intelligence Br.;. Preventive Medicine Div., 
S.G.0., fr. Planning Div., 5.G.0., 1 Jan. 19433; subject: . 
"Report on Weasel Type Tractor" (A.M.R. & D. Bd.). 2 


Ltr. to &$.G.0., fr. Quartermaster Corps, 3 Feb. 19433 
subject: "Rescte Toboggan" or 


S24 Ind, to S.¢: O.,; fr. M.D Ba}: ‘6 Mar. 1943; basic: see 
a. 2 (6... 5.1.). . eee 


"Tia, 


10 a 
Ltr. to M.D.E.L., A.G.F. and J.A.G.D., fr. $.G.0., 19: Feb. 
19433 subjects: "Cold Weather Cperations and Application of 
Medical Equipment to Such Operations" (A.M.R. & D. Bd.). 


Tee. Problems of Evacuation = Snow and ‘Tce, 18 Feb. 1943 
(A.M.R.’& D. Bd.). 
Mss. Problems’ of Evacuation - Light Alpine Division, 19 Feb. 
1943 (AMR, & D, Bde). : 


Way, to &.G.0., fr. M.D.E.L., 27 Feb. 19433 subject: 


"Recommendation for new Project" (Rec. Rm, S.G.0. 451.91 
Carlisle Bks.-N). - 
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i a ae = 


rit Ind, to M.D.E.L., fr. 5.G.0., 3 Mar. 19433 basics see 
n. 12 (Rec. Rm., S.G.0. 451.9-1 Carlisle Bks.-N). 


i. lt 

ures to 5.G.0., fr. M.D.E.L., & Mar. 19433 subject: 
"Additional Research Projects for Fiscal Year 1943" 
(AMR. & D. Bd.). 


a9 
Ibid. 


Ltr. to Flans Div., S.G.C., fr. Research <. Development Div., 
S.G.0., 13 liar. 1943; subjects "Snow ahd Ice Ambulance - 
Project F-29" Accor, & D. Bd.). 


3 ey 
byte (A. M.R, & D, Ba. de 


8 1 
tr tr, to U,Det.C., fe. Subcommttos, MMC, 14 eeu dees: 


.Subject: "Snow and Ice Ambulance" (A.M.R. & D. Bd.). 


19 enort. of the Medical Department Technical Committee, “10 
May 19433: subject: "Snow and Ice Ambulance" (A.M.R. & Die Bas }s 


Ore. to C0; RSiPoy Pry Sab. 4 13 Mey 1948; Subjects “Shoe 


and Ice Ambulance" (A.M.R. & D. Bd.) 


ree. se Keane : 
lst Ind. to &.G.0., fr. Requirements Div., A.S.F., 20 May 
19433; basic: see n. 20 (A.M.R..& D, Bd.). 


TO no: to Chf., Supply Service, Dir., Fiscal Div., Chf., Field 
Equipment Br., Plans Div., fr. Dir., Research Coordination Br., 
$.G.0.,.10 Jun. 1943; subject: "Snow and Ice Ambulance" 

1M MAR. &' D. Bde} s 


: 
~ Supra., Pe 226, 
2h 


Ltr. to @. M, rn ‘fr. MeDE.Le, 20 Nar. 1943, subject: 
"Toboggans, Sleds, and Skis" (M.D. E. yrs 


2 . bo 
tir. to M.D.E. Le, fr. 0.Q.M.G., 27 Mar. 19433 subjects 


"Procurement of Skis and Toboggans" (M.D.E. hale) 


ss: t6 S.G.045 tri MD. Bias 36 Gar, 1943; subject: "Pro- 


curement of Skis and Toboggans" (M.D.E.L.). 
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Monthly Narrative Report, M.D.E.L 


-, 1 Mar. to 31 Mar. 1943 
A.M.R. & D. Bd.). 


28 
 Morith1: Narrative Re ort, MM. D. Batic. seid to.30 Apr. 1943 
(AMAR. & De Bde). 


= 


2 
New, 6 UDE abéc fi Sabi. 22 : 1943, CONFIDENTIAL 


(A.M.R. & D. Bd.). Extracted in clear. 


0 
Z Monthly Narrative HePeEhs M.D.E. Bi, 1 May to 31 Me 1943 


(A.M.R. & D. Bd), 


Office’ memo., MoD.E.L.;) 12 June 19433 subjects "Snow and 
Ice Ambulance" (A.M.R. & D, Bd.), 


he 
- Monthty Narrative Report, M.D.E.L., 1 veer to 30 Jun. 1943 


(AMAR. & D. Bde). 


*tpid. 


Monthly Progress Report, 5.G.0., 15 Apr. 1943, SECRET (list, 
Tots S. G.0. ). Extracted in clear. 3 


ge : zi 
The following jllustrations were drawn. from correspondence 
between the Equipment Laboratory and the Jerald = oe 
extending from - Jun. to 5-Oct. 1943 (M.D E. L )« 


: 


Ltr. to Jerald Sulky Co., Waterloo, ing} fr, Dive M.D Ee conde 


6-321, 1943 (M.D.E.L.). 


37 
Ltr. to M.D.E.L., fr. Jerald Sulky bby ‘Watebloo, eae Jat 


out, 1943 (M.D.ELL. ). 


8 
2 Ltr, to Jerald Sulky Co., Waterloo,- Tas, fr, MD Ey Ley 


6' Jul. 1943 (M.D.E.L.). 


79; ee to M.D.E.L., fr. Jerald Sulky Co., Waterloo, Ia., 20 


Jul. 1943 (M.D.E.L.). 


0 or , 
. Ltr. to M.D.E.L., fr. Jerald Sulky Co., Waterloo, Ia., 26 


Aug. 1943, and notation thereon (M.D.E.L.). 
Monthly Narrative Report, M.D.E.L., 1 Aug. to 31 Aug. 1943 
(A.M.R. & D. Bd.). 


sont rrr) 
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* onthiy Progress Report, S.G.0., 13 Aug. 1943, SECRET au 
Div., S.G.0.). Extracted in clear. ai 


fuonthiy Narrative Report M.D.E.L,, 1 Oct. to 31 Oct. 1943 


(A.M.R. & D. Bd.). 


43 
Memo, to Jerald Sulky Co., Waterloo, ee rh: se M.D.E.L., 
12 Oct. 1943 (M.D.E.L.). 


ae to $.G.0., fre MDE hy..23 Cot. 129433 caprese ar "Adapter, 
Toboggan Litter" (A.M.R. & D. Bd.). 


Prt Ind, to CG, A. G. Fy £76:56G.0.;::1 Nov. 19433 basics see 


ne: th CALMR. & D.: Ba. Fé 


AG, 4 Ind, :to CG ri S or fr. Army War College, A.G.F., 13 Dec. 


1943; basic: seen. 44 (A.M.R. & D. Bd.).. 


Hein. to Chairman, M.D.T.C., fr. Plans Div., $.G.0., 16 Dec. 


19433 subject; "Adapter, Toboggan, Litter" (A.M.R. & D. Bd.). 


og to Chairman, M.D.T.C.,. fr. Plans DIS 5'g g G: ae 21 bie, 


19433 subject: "Adapter, Toboggan, Litter" (A.M.R. & D. Bd. e 


4“Nedical Department Technical Subcommittee ener Adapter, 
Toboggan, Litter, 21 Dec. 1943 (A.M.R. & D. Bd.) 


6) 
; Lirs. toiwWdet, Dives $0GiOes fr5 AMP sOsy 1. 26.luln i945; Hist. 


DIV ss Sy G. oye 


at 
Min, of M.D,T.C., 19 Jan. 1944, RESTRICED (Hist. DIV eS. Gee) 
Extracted in clear. 


2 
? dried ete ltr. to 0G, Ashe, Pry’ <G.0.,-20 any Tomes 


subject: "Adapter, Tobopean., Litter" (A.M.R. & D. Bd.). 


9304 ind. to, 6.G.0,,. fPacHos Aisi ks) 29 Jan, ms. basics 


see N. 52, above (A.M.R. & D. Bd.). 


Me isitis, to Chf., Supply Service, &.G.0., Chf., Field Equipment 


Development Br., Plans Div., $.G.C., Dir., Procurement 
Liaison Br., A.NM.F.C., Chf., Organization and Equipment 
Allowance Br., Plans Div.;5.G.0., fr. Plans Divi, SiGi0., 
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31 Jan. 19443 subject: "Adapter, Toboggan, Litter" 
(A.M.R. & D. Bd.). 


eres: 50. 


56 : es \ : ch 
? Monthl Siti Report 5.G.0., SECRET, 15 Jan. 1944 (Hist. 
 Div.,-&,G.0.). Extracted in clear. 


57 
Ltr, to M.D.E.L., fr. Jerald Sulky Co., Waterloo, Ia., 


19 ‘Nov. 1943 (li. p. B. L. )s 


58 
itr, to §.G.0., fr. M.D.E.L., 25 Nov. 19433 subject: "Snow 


and Ice. Ambulance". (ii -D.E.L.). 


5 2 ae 
- 3rd Ind. to CG, A.S,F., fr, Army War College, A.G.F., 20 
'. Nov. 1943; basic: . see n. 58 (A.M.R. & D. Bd.). 


60 need . | 
Incl. (Test Sheet Data) to 6th Ind. to S.G.C., fr. M.D.E.L., 
29 Dec. 1943; basic: see n, 58 (A.M.R. & D. Bd). 


61 . 
Memo. to CG, A.S.F., fr. S.G.0., 18 Jan. 19443 subject: 
"Snow and: Ice Ambulance" (A.M.R. & D. Bd.). 


62 


Ltr. to Pres., Mountain & Winter Warfare Bd., Camp Hale, 
Colow, fr. Army War College, A.G.F., 5 Feb. 1944: subjects: 
"Test of Snow and Ice Ambulance" RESTRICTED (A.M.R. & D. 
Bd.). Extracted in clear, 


uate Ind, to Chf., Ground Requirements 'Sec., A.G.F., Army War 
College, fr. Mountain & Winter Warfare Bd., Camp Hale, Colo., 
3 May 1944, RESTRICTED; basic: see n. 62 (A.M.R. & D. Bd.). 
Extracted in clear, 


Bal ei Dati eta bE Se RT 


Winter Warfare Board, Camp Hale, enone 2 hiay 194A, Test No. 
40, Directive Mi-M-6-B, RESTRICTED (A.M.R. & D. Bd.). 
Extracted in clear. The testing data which is discussed in 
the succeeding pages is all drawn from the subject report. 


65 
See n. 64. 
Ce ies, pe % 


as bia. 
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69, oi oie 0 63 ° 


F 
2d Ind. to CG, A.S.F.3 (Attns Dir., Research & Development 


Div.), 20 May 1944; basic: seen, 62 (A.M.R. & D. Bd.). 


Nang Ind, to &.G.0., fr. Hq., A.S.F., 22 May 19443 basic: see 
n. 62 (A.M.R. & D. Bd.). ; 


TF seh Ind. to M,D.E.L., fr. S.G.0., 30 May 19443 basic: see 


n, 62 (A.M.R. & D. Bd.). 


. Tesch Ind, to S.G.0., fr. M.D.BiL., 5 Jun. 1944; basic: see 


n, 62 (AMR. -&.D. "Ba. bs 
wy sae el | ; 

Ltr. to M.D.E.L., fr. 5.G.0., 5 May 19443 subject: "Adapter, 
Toboggan, Litter" (A.M.R. & D. Bd.). 


75 ; 
1st Ind. to $.G.0., fr. M.D.E.L., 9 May 19443 basics see 
no 7h CAME, &-D. Bd.) 


76 
.ed Ind, to M.D. e, bg tha OSGaw ey 2 May 19443 basic: see 
n. 74 (A.M.R. & D. Bde). 

77 


Toboggan, Litter" (A.M.R, & D. Bd.). 


Ltr. to S.G.0., fr. M.D.E.L., 31 hiay 19443 subjects "Adapter, 


785 ta, to Bats Oat fr: A.M.P.0., 12 Jul. 1944 (A.M.R. & D. Bd.). 


eee to Development Br., Technical Div., 5.G.0., fr. Chf., 

‘Supply Coordination Br., Technical Div., S.G.0., 15 Jul. 
19443 subjects: "Medical Department Tentative Specifications 
ee, No. 1700-4 f/Adapter, Toboggan, Litter" (A.M.R. & D. Bd.). 


ee to M.D.T.C., fr. Med. Dept. Tech. Subcomm., 18 Jul. 


19443 subject: "Ambulance, Snow and Ice (F-29)" (A.M.R. 
& D. Bda.). 


Concurrence Sheet, 24 Jul. 19443 subject: “Ambulance, Snow 


and Ice (F-29)", signed by Secy., M.D.T.C. (A.M.R. & D. Bd.). 
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2 
Ltr. to CG, A.S.F., fr. S.G.0., 27 Jul. 1944; subject: 


"Ambulance, Snow and Ice (F=29)" (A.M.R. & D. Bd.). 


83 
ist Ind, to S.G.0., fr. Hq., A.S.F., 30 Jul. 1944; basics 


see n. 82 (A.M.R. & D.-Bds) « 


84 
Memo. to M.D.E.L., fr. 5.G.0., 8 Aug. 19443 subject: "Snow 


and Ice Ambulance" (A.M.R. & D. Bd.). Sec also - Memo. to 
Chf., Development Br., S.G.0., fr. Chf., Research Coordination 
Br., 5.G.0., 5 Aug. 19443 subject: "Ambulance, Snow and Ice 
(F-29)" (A.M.R. & D. Bd.). 


8 
ye Re Bist, Divs, 666.0. . fs AMP .O., 26 Jul. 1945 (Hist, 


Div., &.G.0.). 
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Observers Report on Exercise "Polar Bear," Canadian Army 

"Jet Cold" Exercise, 15 Feb. to & Apr. 1945, submitted by 
Thomas W. Deakin, Maj., M.C., U.S.A., & Jun. 1945, SECRET 
(Training Div., S.G.0.). Extracted in clear. 


87 
Winter Training Report, 76th Div., Camp McCoy, Wis., 25 Mar. 
1944. (Hist. Div., &.G.0.). 
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CHAPTER IV 


MISCELLANEOUS LITTERS AND LITTER ADAPTERS 


Section 3 
Development Froject, F=30 


Litter Stop Attachment for Amphibian Truck 


ty Introduction. 


A. Shore-to-Ship Evacuation. 


Because of the extent and magnitude of joint 
amphibious operations in World War II, the development of 
new or improved techniques of shore-to-ship evacuation of 
‘: casualties was a matter of genuine concern to both the Army 
and Navy medical services, The project history which follows 


furnishes a good illustration of the way in which various 


agencies--in this case the Medical Department, the ‘Office of 
‘Scientific Research and Development, Ordnance Department, the 
Engineer Amphibian Command, and private industry--cooperated 
to increase the efficiency of this page nciaga phase of over- 
sea operations. 


In beginning this ucidvicn 41 should be pointed 
out that the basic plan of over-the-water evacuation employed 
by American forces during World War II was not something which 
had been suddenly and hastily contrived, Although detailed 
field manual instructions for thé conduct of medical service 
in joint amphibious operations first appeared in March, 1940--. 
just six months after the outbreak of war in Europe--these 
instructions were in effect a concrete application of the 
provisions of numerous official agreements which had been 
built up between the Army and Navy over a long period of time. B 


The coordinated plan of joint medical service was 
not, in principle, greatly dissimilar from the plan conven- 
‘ tionally followed in land warfare. The chain of evacuation 
through which a casualty. passed was essentially the same 
whether he was being moved from a landing beach to a troop 
_or hospital ship, or from a battalion aid station backward 
through successive echelons of Army ground installations. 


In Medical Field Manual 8-25, "Medical Service in . 
joint Oversea Operations," the close analogy between the two 
systems of evacuation was illustrated in this fashions 
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Hospital ships at anchorage in the landing 
area are comparable to evacuation hospitals 
receiving patients from front-line divisions in 
normal land operations. Beach heads are compa- 
rable to division hospital stations; and the 
boats plying between shore and hospital ships 
correspond to the Army ambulance companies in 
the Army scheme of evacuation. 


The analogy between ground and amphibious evacuation 
was applicable, moreover, in one other important respect. 
Both systems had uncergone far-reaching changes during World 
War II as a result of the impact of modern technology. This 
increased mechanization, involving among other things the 
introduction of larger and more complex motorized equipment, 
had stepped up markedly the speed of both land and sea 
evacuation. 


In amphibious operations, for example, casualty 
evacuation was greatly accelerated by the development and 
introduction: into the medical service of the IST and LCI 
types of vessel. These large, blunt-prowed craft with their 
unique ramp equipment could be used not only as cargo~and 
personnel carriers during landing operations, bub could be 
employed with equal effectiveness as naval "ambulances". on: 
their return trips. By virtue of their greater carrying 
capacity, ease of loading, and transportational safety, the 
new vessels represented a marked advance over the small 
launches, motorboats, and miscellaneous craft which had 
hitherto been employed in core evacuation. 

With the appearance of the aio aed tractor or 
tank (LVT), the weasel or tracked jeep (M29C), and the 
amphibian truck or "Duck" (DUKW), even more dramatic possi- 
bilities were opened. up for the improvement of shore-to-ship 
evacuation. Through increased use of these vehicles in 
amphibious warfare, not only was a closer coordination of 
military and naval combat operations made possible, but it 
was soon evident that a number of previously necessary manual 
operations, which were both time-consuming and laborious, 
might now be eliminated completely from the evacuation pro» 
cess. 


The present study describes the ultimately 
successful attempt that was made to increase the efficiency 
of overethe-water evacuation procedures by adapting one of 
the above vehicles--the 2$-ton, amphibian truck--to the 
demands of both land and sea transportation of wounded. 
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Be Initiation of Development Project, F=30. 


The formal action which seems to have been mainly 

- responsible for the establishment of a research project to 

convert the new DUKW. into a dual purpose vehicle, capable of 

- functioning as an amphibious ambulance as well as a cargo and 

personnel carrier, did not, judging from the records, originate 

with the Medical Department. The earliest evidence found of 

_ official intention in this regard is contained in a memorandun, 
dated 31 March 1943, from The Assistant Chief of Staff, G-4, to 

the Requirements Division, Headquarters, Army Service Forces. 

This communication confirmed a telephone conversation between 

representatives of the above offices in which a request had 

been made (presumably by the Requirements Division) that The 

Surgeon General be directed to investigate the possibilities 

of using the 23-ton amphibian truck as an ambulance where 

movement over water was involved. 


Upon elt se Be of this Ge4 memorandum, the Director 
of the Requirements Division addressed the following memorandum 
to The Surgeon Generals 


1. It has come to the attention of this Head- 
quarters that.the truck, 2} ton, 6x6, Amphibian may 
be equipped with some en (10) lattes for the — 
transportation of wounded. It is proposed to use 

. this vehicle as an ambulance between shore instal- 
lations and hospital ships.. It is believed that 
this method of evacuation would eliminate the need 
for transfer of the patients from a standard 3/4 
ton ambulance at the dock to a small boat and from 
the small. boat to the hospital ship since the sub- 
ject amphibian could proceed directly to the ship 
and be raised. to the ship's deck by means of the 
ship's davits without transferring the patients. 
It is believed that this method of transporting * 
wounded personnel is of sufficient promise to 
warrant consideration by your office. 


2. Your comments and recommendations are 
desired with reference to the employment of the 
truck, 23 ton, 6x6, Amphibian as an ambulance 

‘for evacuation of wounded from shore instal- 
lations direct to hospital ships.? 4 


It was clear from a reading of the above document 
that the proposed development, if successful, would result in 
a substantial reducticn in the number of Loading and unloading 
operations hitherto required in over-the-water evacuation. 
Accordingly, a draft indorsement was promptly prepared by the 
Research and Development Division of The Surgeon General's 
Office, requesting that two amphibian trucks be shipped to 
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the Medical Department Equipment Laboratory at Carlisle Bar- 
racks, Pennsylvania, for the purpose of studying litter 
arrangements and conducting tests.o This proposed indorse- 
ment was then cleared through the Hospital and Evacuation 
Division which gave its concurrence, merely adding the sug- 
gestion that a very thorough shore-to-ship evacuation test 
should be given to insure that action of small waves would 


not make the going too rough for badly wounded patients.” 


. Having cleared the Army Service Forces recommendation 
with the two offices principally concerned, on 10 April 1943 
The Surgeon General sent his formal reply to the basic communi- 
cation. In addition to the request for two amphibian trucks to 
be used for experimental purposes, it was further recommended 
that authority be grented the Director of the Equipment Labo- 
ratory to arrange with the Engineer Amphibian Command, or other 
suitable organization, to assist in the conduct of the proposed 
tests.® The requested authority was soon forthcoming. On 15 
April 1943, Headquarters Army Service Forces, replied that the 
Deputy Chief of Ordnance, Detroit, Michigan, had been directed 
by separate memorandum to divert two amphibian trucks to’ the 
Equipment Laboratory at Carlisle, and stated further that 
direct communication between the Medical Department and the 


_ Engineer Amphibian Command would be permitted in order to 


expedite completion of the project.9 Notification of the 
above action was sent to the Director of the Equipment a 
zatory by The Surgeon General's Office on 22 April 1943.10 

As we shall see, this notice was to have the same effect as 
the issuance of formal instructions to begin work on the 
project.tt NESE 


While a careful examination of the published minutes 
of all meetings of the Medical Department Technical Committee 
held during this period does not disclose that this project 
was ever officially processed by that body, a brief reference 
to it was. made a few months later by the Committee. At a meet- 
ing held 28 June 1943, it was read into the record by the Secre- 
tary that initiation of a development project to produce an 
amphibian ambulance had been approved by higher authority on 
17 April 1943, and that development of this item had been in 
progress since the date of approval. 


Investigation of the files of Headquarters, Army 
Service Forces-=-presumably the higher authority whose approval 
was cited in the above statement=--reveals only one document 
relating to this subject, bearing the date of 17 April 1943 and 
addressed to The Surgeon General. That communication, a first 
indorsement forwarding certain technical data wba received 
from ee reads as follows: 


persed for your information in connection 


with cella "RES ERI eT on the use of 
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the Truck, 23 ton, 6x6, Amphibian, for water- 
borne sic/ evacuation of wounded ,13 


If this was the document referred to, it would seem that it 
fell somewhat short of constituting full aompl Lange 4 with the 
project approval procedures described in AR 850-25.14 


While, as we have just seen, regularized procedures 
do not seem to have been followed too closely in the initiation 
of Development Project, F-30, it should be remembered that a 
considerable amount of coordination had been accomplished 
through routine administrative processes. Several interested 
agencies within The Surgeon General's Office, for example, 
had actively shared in the task of drafting a reply to the 
initial project proposal presented by Headquarters, Army 


‘Service Forces. Moreover, through ordinary correspondence 


channels authority was sought and obtained to establish 


- direct liaison between the Medical Department and the Engineer 
Amphibian Command for the duration of the project. 


However, these independent actions, constructive 
though they were, did not compensate completely for the 
failure to make use of the procedural facilities of the 


‘Medical Department Technical Committee. In the first place, 


an opportunity had thereby been missed, at a time when project 
plans were still highly flexible, for dineant consultation with 
representatives of all interested Arms and Services. Secondly, 
by omission of this particular procedural step, formulation of 
military characteristics was delayed by several months .l 

While it would be easy to exaggerate the gravity of this lat- 
ter postponement, it was nevertheless true that prompt prepa= 
ration of an acceptable statement of military characteristics 
was officially regarded as an integral part of the project 
initiation process.t 


II. Development Phase. 


A. Preliminary Investigation. 


The earliest exploratory studies relating to 


‘Development Project, F-30 appear to have. been. made: not, by 


.the Equipment Laboratory or other. Medical Department instru- 


mentality, but by the National Defense Research Committee of 
the Office of Scientific Research and Development,’ Washington, 
D.C. The Transportation Division (Division 12) of this latter 
agency, which had played a leading role in the development of 
the original amphibian truck, had been investigating the 
possibilities of converting the’ vehicle into. an amphibian 
ambulance for sometime prior to the initiation of ths 

project. There -are, in fact, indications--th 10ugh available —- 
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evidence on this point is not conclusive-=-that knowledge of the 
preliminary experimental activities being conducted by Division 
12 was an important factor in influencing the Requirements 
Division (Headquarters, Army Service Forces) to recommend 
establishment of a Medical Department research project to 
conduct further work on this problem.l7 


In any event, early in April, 1943, studies were 
going forward at the Amphibian Vehicle Training School, 
Charleston, South Carolina, under the sponsorship of Division 
12 of the National Defense kesearch Committee, for the specific 
purpose of adopting the DUK] to meet the demands of bridgehead- 
to-hospital ship evacuation. By 4 April 1943, moreover, a plan 
had been worked out at this training center by one Dennis 
Puleston, subsequently listed as a Technical Aid in Division 
12, which not only included a mechanical solution to the prob- 
lem (litter arrangement, method of fastening litters to coam- 
ing, etc,), but also contained a detailed description of a 
recommended sequence of operations to be followed by aid men 
in casualty~ ‘loading and unloading, 


Because of its basic similarity to the solution 
which was ultimately adopted by the Medical Department, this 
preliminary plan is er here in fulls 


PROPOSED USE OF DUKWS IN EVACUATION OF CASUALTIES 
e “FRCM BRIDGEHEAD TO SHIP'S — 


This plan will enable twelve standard Army 
Medical Corps stretchers, each with casualty, — 
to be stowed in one DUKW together with two 
attendants (exclusive of DUK driver and assist- 
ant driver, both located in cab). . It is intend- 
ed that the casualties, once they are stowed in 
the DUKW, will not again be handled until after 
the DUK has been picked up at ship's side and 
deposited on deck. After that they can be 
transferred into the special litters used for 
commoyanes into the sananel bay. 


The sequence of operations follows: 


a. Stretcher with casualty having been passed 
up to the two attendants standing in DUKW 
cargo compartment, it is laid on the floor 
of the cargo compartment at 45 degrees 
angle to the fore and aft of the DUKW. It. 
is then swung around until it is at right 
angles to the fore and aft line of the DUKW 
and slid all the way forward until one side 
is against the forward bulkhead of the car-: 
go compartment, RES Py 
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b. Second stretcher is handled in similar manner 

- to (a)3 when it is on floor of cargo compart- 

ment, it is slid forward until it is against 
stretcher (a). 


c¢. Third, fourth, fifth and sixth stretchers are, 
also laid on floor of cargo compartment, one 
by one, but they are placed in a fore and aft 
direction with one of their ends against the 
after end of the cargo compartment. It will 
be found that this will leave a space of 
approximately fifteen inches between the 
second stretcher and the handles of the third, 
fourth, fifth and sixth stretchers. This 
Space is used as standing room for the one or 
two attendants which will accompany the 
casualties to the ship. 


d. Seventh and eighth stretchers are then pasfjed 
up and laid at right angles to the fore and 
aft line of the DUK, with the handles rest- 
ing on the coamings on.either side of the 
DUKW. The stretchers are slid all the way 
forward to the forward end of the cargo com- 
partment... To prevent the stretchers handles 
from slipping off the coamings (there is an 
approximate two inch overlap on each side), 
I would suggest (a) that the stretcher 
handles be driljed so that.small pins could 
be dropped in to set each side of the coam- 
irig, or (b} that a special metal clip be 
designed to be attached ’to the stretcher 
handles and to clip onto the coaming. 


e. Ninth, tenth, eleventh and twelfth 
stretchers are also laid on the coamings, 
at the after end of the cargo compartment, 
so that a fifteen inch space is left irinpapaiy 
the eighth and ninth stretchers. 


f. If casualties suffering from shock are being 
handled or there is a prospect of spray com- 
ing aboard on the passage to ship's side the 
tarp bows are set in the bow pockets and the 
tarpaulin is put up in-the usual manner. 


g. When the DUKW reaches shut s side, the four 
part DUKW sling of 3/4," cable is lowered on 
the cargo boom and the hooks at the ends of ~~” 
the sling are made fast to the DUKW lifting 
eyes. The DUK is then hoisted aboard and 
set on deck, the tarpaulin is removed and. 
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the casualties taken to the sick bay. The 
DUKY is loaded with cargo while on deck after 
which it is lowered overside, to proceed 
ashore in the usual manner, the two attendants 
to reyes to their shore station in the 

DuKw.? | 


The foregoing description, together with a drawing 
showing schematically how twelve litters could be stowed on 
board the DUK, were forwarded to The Assistant Chief of Staff, 
G-4, on 12 April 1943 by the Office of Scientific Research and 
Development. One paragraph from this transmittal letter is 
particularly noteworthy. 


You will note that if the Surgeon General 
is interested in reducing shock by recourse to 
this method, it would be desirable from our view- 
point and in fact necessary, if we are to meet the 
engineering requirements of various interested 
parties, to have a meeting of these parties. To 
date these would seem to bes 


(a) Your office /G-4/ 
(b) The Surgeon General 
(c) The War Shipping Administration 
(d) The Transportation Corps 
(1) Arrangements with ship- 
masters 
(2) Inclusion in school 
(e) Amphibious Force of the Atlantic 
Fleet _ mig 
(f) National Defense Research Committee 
(1) Sparkman and Stephens /Naval 
architects 
(2) General Motors Yellow Truck |: 
and Coachl9 Nr et 


. Apparently, judging from the above, the Cffice of 
Scientific Kesearch and Development expected to take an active 
part in future research and development work in this field. 
This, however, was not to be the case. On 14 April 1943, the 
above communication had its inclosures were forwarded without 
comment from G-4 to Headquarters, Army Service Forcés,*9 and 
three days later the entire file was passed on to The Surgeon 
General with the brief notation: "Forwarded for your informa- 
tion in connection with approved development project."*l By 
the time this correspondence had reached the Equipment Labo- 
ratory ,22 it was clear that the Medical Department was to have 
exclusive control over project management. : 


It may be observed parenthetically that, while the 
Puleston plan for conversion of the amphibian truck to a 


267 


RESTRICTED 


temporary ambulance was subsequently given careful consideration, 
the plan for immediate inter-agency coordination proposed by the 
Office of Scientific Research and Development was not adopted. 
The General hiotors Corporation, one of whose subsidiaries 
appeared on the above list of "interested parties" with whom 
consultation was recommended, was not so consulted until nearly 
seven months later. As it happened, the particular amphibian — 
litter stop which ultimately received official approval, was 
based on a modified design submitted by this corporation. 


B. Development and Testing. 


On 24 April 1943, the two amphibian trucks which had 
been requested from Ordnance Department arrived at the lhedical 
Department Equipment Laboratory at Carlisle Barracks, Pennsyl- 
vania.®3 Asa first step, the vehicles were loaded according 
to the Fuleston plan with twelve litter patients and tested, 
without litter attachments of any kind, for both cross country 
and amphibious evacuation. These preliminary tests showed 
that some device was needed to prevent the top litters from 
shifting or falling through to the truck floor when the amphi- 
bian was travelling in surf or heavy seas.?4 


Several methods of securing the litters were then 
tried: tying with ropes, individual attachments, and manifold 
attachments, The best method of securing the litters on the 
cargo floor, insofar as eempTiet hy » specd, and stability were 
concerned, was found to be the tying of these stretchers by 
ropes. It was felt, however, that this would be necessary 
only when rough roads or heavy surf were encountered. (Cn 
such occasions, the use of a light rope to prevent slipping 
and shifting would be sufficient. 


As for the securing of the upper tier litters, brief 
consideration was given to certain individual attachments. 
One such plan had been suggested by Dennis Fuleston in his 
April communication. His idea had been either -to drill holes 
in: the stretcher handles so that pins could be dropped through 
to the coaming, or to design special metal clips to be attach- 
ed to each handle and then clipped onto the coaming, — 


The objections to the first method can be readily 
anticipated by those who have:read the preceding chapters of 
this study. Because of the practice of "property exchange" 
in evacuation procedure, a high degree of interchengeability 
of litter parts was at all times necessary. This meant, in 
short, that changes in the construction of any one component 
of a given group of litters (in this case litter handles), 
would have to be duplicated for virtually every litter in 
field use. With hundreds of thousands of Army litters 
already issued, and with a similar number in various_stages— 
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of procurement and production, the addition now of a 
specification calling for the drilling of holes in litter 
handles and for the issuance of special securing pins was 
obviously | ‘impracticable. 


The diAbontiwe Puleston suggestion--the pro- 
vision of special metal clips for each litter Handle--was 
somewhat more feasible, but was nevertheless rejected. If 
twelve litters were to be accommodated in each amphibian 
vehicle, forty-eight clips would be needed to secure all the 
litters; twenty-four clips, if only the top tier litters were 
affected. In either case, the possibilities of loss of these 
small items in the repeated changeover of the DUK from an 
evacuation to a cargo or personnel carrier was extremely high. 
Moreover, the field issuance and adequate distribution of 
these small items would be an almost endlessly vie eas 
task for supply officers at the various echelons.* 


For these reasons, among others, the Equipment 
Laboratory concentrated its attention mainly on the "manifold" 
type of attachment. Within a short time a sectional litter 
stop had been designed which fastened to the coaming along 
each side of the amphibian truck, thus preventing the litters 
on the coaming from sliding across the vehicle and dropping 
into the cargo space below. In a heavy sea or on rough ter- 
rain, the employment of a light rope as a supplementary lit- 
ter securing device was recommended. This rope was to be 
wound around the handles of those litters which, because of 
the spacing of uprights forming the cover-frame of the truck, 
might shift longitudinaily on the coaming .28 


As soon as the required number of new litter stops 
had been constructed, preliminary tests of the two DUKI's 
equipped with these attachnents were made by Equipment 
Lebane ety officials on a lake in the vicinity of Carlisle 
Barracks.*7 The test results appear to have been satisfactory, 
for only one change of consequence was made thereafter. The 
Puleston loading plan called for a complete payload of twelve 
litters. This number.was now reduced to ten to permit more 
space for attendants, and the loading procedure originally 
outlined by FPuleston was altered accordingly to conform to 
this change. j \ 


Since the tests at Carlisle had been too summary in 
nature to be considered final, arrangements were made in the 
latter part of May, 1943, to have the Engineer Amphibian Com- 
mand at Camp Edwards, Massa¢husete, test the two experimental 
DUKW embulances in actual shore-to-ship operations.31 The ~ 
trucks were shipped to the new testing point before the close 
of the month, and on 2 June 1943 a representative of the — 
Equipment Laboratory was present at Camp Edwards to observe 
and assist in litter loadings and other test operations. 
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During this period, however, facilities for shore-to-ship 
evacuation tests were not available, so it was decided that 
further testing activities would be continued by the Engineer 
Amphibian Command alone.2@ 


But one serious technical problem had already 
emerged, in attempting to install the litter stop attach- 
ments on.various amphibian trucks then on hand at Camp Edwards , 
it was found that they would not fit, due to a difference in 
construction of the coaming of these trucks as compared with 
the coaming of the two vehicles which had been_employed in the 
initial development work at Carlisle Barracks.22 The fact that 
this discovery had been made at a relatively early stage in the 
project was, of course, fortunate. We have seen in the previ- 
ous section on the Ski Litter the difficulties that were 
encountered when the Mountain and Winter Warfare Board at 
Camp Hale’ submitted for standardization a ski adapter which 
had been designed without prior study cf the drawings and 
blueprints of all existing hedical Department litters. 


Consequently, while the Equipment Laboratory had 
apparently made a similar error by failing to consider at the 
outset all existing variations of the item to which its new 
development was’ to be adapted, in the present instance 
immediate steps were taken to remedy this initial oversight. 
Request was promptly made of the Tank Automotive Center, 
Ordnance Department, Detroit, Miichigan, that blueprints be 
furnished the Equipment Laboratory on all types of DUK cargo 
bodies already manufactured or in process of manufacture .3? 
Unfortunately this request was destined to have a rather 
prolonged history. As we shall see, the redesign of the 
amphibian litter stop was to be held-up for more than two 
montns because of the difficulty in cbtaining these neces- 
amet By 9 rte 


One further Sanethcns concerning the adaptability 
of the Carlisle-designed litter stop was raised during this 
period. Early in June, the British Joint Staff Mission made 
inquiries through the Chief of the United States Military 
Intelligence Service regarding the experimentation currently © 
going forward at the Medical Department Equipment Laboratory 
in fitting out the DUKW with litter attachments. It was 
explained that the Combined Operations Gommand in London was 
about to attempt a similar conversion dish this amphibious 
vehicle? 


- 


One of the results of this inquiry was to turn the 
attention of the Equipment Laboratory to the question of the 
adaptability of its newly devised litter stop to the British 
type of litter. On 9 June 1943, in a letter to the Engineer 
Amphibian Command at Camp Edwards, the Director of the Equip- 
ment Laboratory expressed his conclusions on this matter as 
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follows: | 


» « e lhe British Litter is longer than ours, 
and I believe that difficulty would be experienced 
in placing it on the cargo floor in the cross 
position; it would also interfere with the litter 
stop boards. I have made calculations to see if 

_ the stop boards could be extended to accommodate 
the British Litter, but to do this would sacrifice — 
most of the effectiveness in holding our litters. 
The boards. could be kept at the present dimensions 
to hold our litter and if the British Litters were 
used, the handles being longer, could be secured | 
with: pieces of rope.2? 


With the problem of accommodating the British lit- 
ter thus disposed of, and while still awaiting truck blue- 
prints from the Tank Automotive Center, the Equipment Labo- 
ratory received early in July a final test report from Camp 
Edwards on the amphibian litter stops which had been shipped 
in June to that command. According to this report, the Medi- . 
cal Battalion of the 4th Engineer Special Brigade had. used 
these attachments in loading tests, transportation of medical 
supplies, and in the transfer of wounded from the amphibian 
truck to landing craft in open water. Generally speaking, 
the results had been quite satisfactory. 


The loading plan which had been submitted - by the 
Equipment Laboratory was found to be entirely practicable, 
and no change was suggested. 39 It should-be noted -in.this 
connection that early in June the Laboratory had amended-its 
loading plan a sccond time. Instead of limiting the maximum 
load to ten litters, five on the coaming and five in the hold 
(the arrangement adopted in May in preference to the Puleston 
12-litter plan) it was decided subsequently that a sixth lit- 
ter would be so easy to place on the coaming that the surplus 
Space should not be wasted, 40 It was, therefore, this latest 
1j-litter plan to which the Engineer fenph bia: Command refer 
red in the present instance, 


The test report went on to state that eleven simu- 
lated casualties had been easily and comfortably transported, 
even in the roughest water. The tarpaulin regularly supplied 
with the DUKW had, it was pointed out, offered good protection 
and, properly arranged, could be road iy thrown off in case of 
igs or if there was danger of the amphibian. sinking at 
SCa. 


While no large freight. or passenger ships had been 
_ available for shore=to-ship evacuation tests, simulated 
casualties had been transferred by hand from. the amphibian 
truck to LOT and Ichi types of landing craft. -No difficulties 
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were encountered during these operations, the litter guards or 
side bars supplied by the Equipment Laboratory holding up well 
in all instances, It was, however, recommended that, in view 
of the rougher usage which could be expected in actual combat 
evacuation, the litter stops should :be of somewhat stronger 
construction. Aside from this suggested change and the recom- 
mendation that the attachment be redesigned to fit all types 
of DUK coamings, the Engineering Amphibian Command expressed 
no further objection to adoption of the new device.4* 


The suggestion that a somewhat more rugged litter 
stop be constructed, following the same basic design as that 
of the models just tested, does not appear to have been 
favorably considered by the Equipment Laboratory, Specifi- 
| cations, insofar as strength characteristics were concerned, 

_ underwent no immediate modification. However, as for the other 
recommendation made by the Engineering Amphibian Command--that 

| the litter be redesigned to fit all types of amphibian truck 

| coamings--the Laboratory had already taken the initial step by 

requesting blueprints from the Tank Automotive Center showing 

all structural variations in DUKW design.43 No reply having 

as yet been received from that quarter, the Equipment Labo- 

ratory now turned to the Engineering Amphibian Command itself 

for this information: 


basic communication referring to litter guards. 
This Laboratory has attempted to obtain plans 
of the different types of coaming on the 
amphibian trucks but have been unsuccessful to 
date. 


| 
| 
1. Reference is made to Paragraph 4 of 
| 


2. It is requested that sketches of the 
various type of coaming on -the amphibians in 
your command be forwarded to this Laboratory 
to facilitate work on the litter guard. AA 


A short time later, the following brief neply was 
received from the Engineering Amphibian Command 


_ . Regret to inform you that the informa- 
tion requested in 1st Indorsement is unob- 
tainable 49 


. That this amount of difficulty would be encountered 
in attempting to obtain a set of standard blueprints was unex- 
pected to say the least. Unfortunately, moreover, the reply 
which was soon after received from the Ordnance Department 
likewise failed to settle the matter.. 


On 21 July 1943--in reply to the Equipment Labo- 
ratory's original request of 17 June 1943--the Engineering 
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Branch of the Tank Automotive Center in Detroit, Michigan, 
forwarded a series of fifteen blueprints .4 Upon examination, 
however, Laboratory officials discovered that none of the 
drawings which had been inclosed covered the Amphibian Truck-=- 
the vehicle upon which information had been reauvested-=-but 
instead covered various other truck bodies. © 


Accordingly, on 5 Avgust 1943, the Equipment Labo- 
ratory sent a second request to the Tank Automotive Centers 


1. The Equipment Laboratory is in receipt 
of a number of drawings covering various truck 
bodies, received from your office. The details 
of the truck this office is particularly inter- 
ested in and which was not included is the 
Amphibian Truck, DUKW, 24 ton, GHC. 


2. A litter stop, to hold litters across 

‘the: cargo space of the Amphibian truck, which 
was designec by this Laboratory will fit the 

“upper edge or cowl of the cargo body on some 
of the Amphibian Trucks but will not fit others 
as the cowls vary in construction. It has been 
found that the construction of the sides near © 
the cargo floor also vary in construction 
details, It is requested that drawings of the. 
above mentioned features of the various designs 
of the Amphibian trucks be forwarded this Labo-. 
ratory in order that we may continue our work 
on these vehicles. 


The above letter produced results. On 26 August 
1943, the requested data was forwarded by the Tank Automo- 
tive Center to the Equipment Laboratory 48 


On 20 September 1943, approximately five months 
after initiation of Development Project, F-30, a statement 
of approved military characteristics for the new amphibian 
litter stop was received by the Equipment Laboratory.49 With 
all relevant data now at hand (although it is apparent that 
the list of military characteristics had arrived too late to 
be of directional value), the Laboratory was at last ina 
position to give full attention to its re-designing task. 
That task now proved to be a great deal more ire sg than 
had originally been anticipated, 


Study of the blueprints lately received from the 
Tank Automotive Center revealed that, in order to be adapt- 
able to all 23=ton amphibian trucks. ciireenthy being used by ~ 
the Army, the new litter stop would have to be re-designed 
to fit three different types of coaming, Type I, which was 
the earliest of the coaming designs and was pedheatly at 
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different from those subsequently adopted, had been used in 
the construction of 281 vehicles. Type II, a combination 
unit, had been used on the next 724 vehicles. Type III, the 
coaming for which the first litter stops had been expressly 
made, had been used on all succeeding vehicles, after the 
first 1,005.90. 


Efforts to design a single litter stop which would 
fit all three types'of coaming were unsuccessful. A revised 
litter stop was finally designed, however, which would fit 
both the Type II and Type III coaming. Inasmuch as a pre- 
ponderant majority of the amphibian trucks then in use had 
coamings of these latter types, there was much to recommend 
this partial solution of the problem as a reasonably satis- 
factory expedient. Some thought was given to the possibility 
of providing a second litter stop, to be used exclusively on 
those vehicles equipped with Type I coaming, but this idea 
was subsequently discarded by the Laboratory as impracticable. 
Such a plan would have necessitated a separate stock of lit- 
ter attachments, non-interchangeable with the standard type-- 
a situ&tion which, it was felt, would be likely to cause an 
unwerranted amount of difficulty for those charged with pro- 
curement of the item, 


The Laboratory decided, therefore, to abandon 
further experimental work on the project and to submit its 
revised litter stop design (adaptable to Types II and III 
coaming only) as the best practicable solution to the problem. 
Accordingly, on 14 October 1943, drawings, specifications, and 
a final written report on the new attachment were submitted to 
The Surgeon General's Office for its approval. 


The Laboratory's report was an extremely informative 
one.92 It began with a description of the preliminary exami- 
nation and tests conducted at Carlisle Barracks to determine 
the genera] suitability of the amphibian truck as a litter 
bearing vehicle and to study various alternative methods of 
litter arrangement and loading sequence, After indicating 
the results of these tests, the report described the differ- 
ent litter securing devices which were investigated, the 
eventual selection of the manifold type of attachment as 
offering the greatest promise, the subsequent development 
of 'a specially designed four-section litter stop, and the 
service tests of the new device which were conducted shortly 
thereafter at Camp Edwards by the Engineer Amphibian Command. 
These test findings, it was pointed out, were favorable; but 
it was discovered that the original litter stop would not fit 
all amphibian DUKI/'s because of a variation in coaming con- 
struction of many of these vehicles. The problems encoun- 
tered in the ensuing attenpt to re-design litter stop so that 
this objection would be eliminated were discussed in some 
detail, and a careful explanation was given of the compromise 
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solution finally decided upon. 


Then followed a brief description of the item 
which was being presented for approval. The re-designed 
litter stop, it was explained, consisted of four identical 
sections, each measuring 74=3/8 inches in length and weigh- 
ing 7.5 pounds. The device, which attached to the coaming 
of the DUKW and extended out from the sides to provide a 
stop for the litter handles, could be easily secured from 
either the outside or inside of the vehicle. When not in 
use, the four sections could be readily detached and stored 
under the cargo floor. Ropes, it was stated, would be 
needed only in movement over extremely rough water or ter- 
rain. As for protection against either rain or excessive 
surf spray, the middle bows on the amphibian truck (removed 
initially to provide head room in loading) could be left out 
of the vehicle and a canvas cover pulled forward on the 
longitudina:, struts, The canvas, secured by the front ropes 
only, could quickly be thrown back to permit removal of lit- 
ter patients’ in the event of emergency. 
~The loading plan recommended by the Laboratory for 
use with the above device bore a close resemblance to the 
plan pope? by Dennis Puleston at the outset of the pro- 
ject. According to the new diagram, the first step was to 
attach two litter stop boards to the coaming on the opposite 
Side of the vehicle from which the loading operation was to 
be performed. Litters 1 and 2 were then placed on the coam- 
ings, as far toward the front of the vehicle as possible, 
and pushed forward until: their handles struck the litter 
stop. Next litters 3 and 4 were placed in.an, analogous 
position (at right angles to the sides of the vehicle and 
as far forward as possible) on the cargo floor. Litters 
5, 6, and 7 were placed side by side on the cargo floor, 
parallel to the sides of the vehicle, and as far to the rear _ 
as possible. The lower tier litters were now all in position. 
If considered necessary they could be secured with rope. Lit- 
ters 8, 9, 10, and 11 were then placed on the coaming. behind 
litters 1 and 2, and the two litter stop boards. on the loading 
side were pulled up and secured to the coaming. As an added 
precaution, bitters 10 and 11 could be tied with a — — 
to prevent sliding, 


Essentially, the above chen differed from the 
Puleston plan in only two important respects, In the first. 
place, under the new method the number of litters to be car= . 
ricd on the cargo floor had been reduced from six to five, . 
thus affording needed additional clearance between the lit- 
ters placed at the rear of this lower tier. In the second 
place, the loading sequence*had been changed so that the | 
two litters farthest forward on the coaming, or upper tier, 
were now moved into position first, instead of following 
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the last of the lower tier litters as in the Puleston 
sequence. By this change the bearers, if forced to load the 
vehicle at a point some distance from the front of the coam- 
ing, could walk the necessary distance forward on the cargo 
floor without having to pick their way over and around 
casualties already moved into position. 


In concluding its formal test report to The 
Surgeon General's Office, the Equipment Laboratory presented 
the following specific recommendations: 


e e © it is recommended that the following 
be accepted for use by the Medical Department of 
the United States Armys 


a. Truck, 25 ton, 6x6 Amphibian for the 
Evacuation (Waterborne) of wounded. 

b. Litter loading arrangement as shown 
on Medical Department Equipment Labo- 
ratory Drawing No. C-436. 

c. Litter stop for Truck, 2% ton, 6x6, 
Amphibian (Medical Department Equip- 
ment Laboratory Drawing No. C-506). 


Within a week the foregoing report and recom- 
mendations had received the approval of The Surgeon General's 
Office. The new amphibian litter stop (see Fig. 20) was 
now ready for standardization. 


‘Iii. Formulation of Military Characteristics. 


Attention has been called earlier in this section to the 
somewhat informal procedures by which Development Project, 
F-30 was initiated.?‘ One of the results of this initial 
failure to conform strictly to the provisions of AR 850-25 
was a delay in formulating military characteristics beyond 
the date when such a formulation could have furnished any 
large measure. of directional control over research and devel= 
opment personnel, 


Equipment Laboratory officials were not requested to 
prepare a tentative draft of military characteristics until 
2 August 1943,2° and it was not until 18 September 1943 that 
the final statement had received the approval of Headquarters, 
Army Service Forces. By this time, it will be recalled, 
design, construction, and service testing | of the new litter 
stop had been virtually completed. 


Whatever may be said of the Medical Department's tardi- 
ness in initiating this particular action, it was certainly 
true “that, once processing action had begun, the pertinent. 
provisions of AR 850-25 were carefully adhered to in all 
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respects. On 2 August 1943, the Equipment Laboratory was 
directed by The Surgeon General's Office to prepare a brief 
statement of tentative military characteristics for the 
amphibian litter stop,© and on 7 August 1943, the data was 
forwarded for processing. Inasmuch as this initial draft 

of military characteristics was subsequently approved without 
change, the text will be quoted here in full. 


The tentative military characteristics of this 
project are as follows: 


ae. To provide an attachment for the comb- 
ing of the DUKW which will act as a litter stop 
thus affording for the proper carriage of litters. 


b. The litter stop attachment shall be light 
in weight preferably not exceeding 20 pounds ‘com- 
plete, 


c, Provisions shall be made for the attach- 
ment to be placed on the combing of the DUKW 
quickly and with ease. 


ad. The attachment shall be carried with 
the DUKW at all times, 


e. The attachment shall be simple in 
design and construction in order that it shall 
be inexpensive and easily procured. 1 


On 23 August 1943, the above statement of military 
characteristics was approved by the Medical Department Sub- 
committee,©* and on 6 September 1943 the Subcommittee report 
was in turn approved by the Medical Department Technical Com- 
mittee.©? A week later, the foregoing data was forwarded by 
The wean General's Office to Headquarters, Army Service 
Forces,°4 and on 18 September 1943, final approval of mili- 
tary characteristics was granted by this authority. As 
previously indicated, the Equipment Laboratory was notified 
of Army Service Forces! action on 21 September 1943. 


IV. Standardization Phase I, 


Upon receipt of the final test report from the Equipment 
Laboratory at Carlisle Barracks, recommending adoption of the 
new amphibian litter stop, action was promptly taken by The 
Surgeon General's Office to begin processing the item for 
standardization. As a first step, instead of sending a 
standardization request directly to the Medical Department 
Technical Subcommittee, the additional precaution was taken 
of clearing the recently received Carlisle test report with 
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Headquarters, Army Service Forces. 67 Within a week, the 
following teply was received from the Requirements division 
of that office: 


1. The recommendations contained in the 
attached report of the Medical Department ; Equip- 
ment Laboratory on the Truck, 23-Ton, 6x6, 
Amphibian for Waterborne Evacuation of Wounded, 
are approved, : 


2. It is desired that appropriate action 
be taken through the Medical Corps Technical 
Committee towards standardization of the sub- 
ject litter stop kit. 


With the way ahead thus cleared, on 6 November 1943 the 
Medical Department Technical Subcommittee met and approved 
the following three recommendations: (1) that the new 
amphibian litter stop be adopted as a standard article}; 

(2) that the item be made an integral part of all 2h—ton, 
6x6, Amphibian Trucks now under procurement, and added to 

all such trucks currently in service; (3) that the litter 
stop be processed for standardization by the Ordnance Depart- 
ment Technical Committee, 


In view of the fact that the Equipment Laboratory had 
already stated in its final test report that the new litter 
stop, while designed to fit all amphibian trucks with Types 
II and III coaming, would not be adaptable to the 281 
vehicles equipped with Type I coaming, the Subcommittee's 
second recommendation--that the new attachment be added to 
"all subject trucks currently in service"--requires an 
explanation. 


Since completing development work on the amphibian lit- 
ter stop, the Equipment Laboratory had been making a closer 
study of the amphibian truck designs themselves in an cffort 
to discover some practicable way of eliminating the existing 
variations in coaming. As it had not been possible to design 
a litter stop which would fit all DUKW types, perhaps the 
trucks themselves could be modified in certain minor respects. 


This effort was successful. By November 1943, a modifi- 
cation of Type I coaming design had been worked out by Equip- 


ment Laboratory draftsmen which would, it was felt, adequately 


Solve the problem. Direct action was thereupon taken to 
obtain official approval of these suggested changes in 
Ordnance specifications. 


On 9 November 1943, the following memorandum was sent 


by The Surgeon General's Office to the Chairman of the 
Ordnance Technical Committee. 
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“ 


1. Reference is made to the proposed 
action on Automotive Equipment, dated 1 October 
1943, recommending approval of military character- 
istics for Truck, 23-Ton, 6x6, Amphibian. 


2. It is requested that a characteristic be 
added, to provide for uniform coaming on this 
vehicle, in order that its adaptation for the 
carrying of litters will not be jeopardized. 70 


This communication was followed up, on 26 November 1943, 
when the Equipment Laboratory, at the request of The Surgeon 
General's Cffice, forwarded to the Technical Division, Office 
of the Chief of Ordnance, three sets of drawings, specifica- 
tions, and phototraphs covering the ace. ean modifications of 
truck coamings. ? 


With this background in mind, the Subcommittee recom- 
mendation alluded to earlier--that the new litter stop attach- 
ment be added to all amphibian trucks currently in service-- 
can be more readily understood. Moreover, in the light of the 
events just described, it was not surprising that the Medical 
Department Technical Comaittee, at a meeting held 22 November 
1943, approved all Subcommittee recommendations without modi- 
fication, 


On 27 November 1943, all pertinent standardization data 
was forwarded by The Surgeon General's Office to Headquarters, 
Army Service Forces, /’? and two days later these papers were 
sent to the Technical Division, Cffice of The Chief of Ord- 
nance, for appropriate action by the Ordnance Technical Com= 
mittee, 


¥e Standardization Phase Ii, 


Ax First Modification of the Amphibian Litter Stop. 


Thus far, Washington representatives of the Ordnance 
Department had been present at all Medical Department Techni- 
cal Committee meetings held in connection with the amphibian 
litter stop. They had given their concurrence both to the 
statement of military characteristics formulated in September 
194379 and to the recommendation for standardization of the 
item which was approved by the Committee in November 1943.7 
Apparently, however, liaison between the Washington office of 
the Chief of Ordnance and the Tank Automotive Center in 
Detroit, Michigan, had not been continuously and fully main- 
tained during this period. The reaction of the latter agency 
to the standardization request it now received resembled, as 
will be seen below, the reaction of an agency considering the 
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subject for the first time. 


On 3 December 1943, Ordnance Devartment in Washington 
forwarded to the Chief of the Tank-Automotive Cer.ter, Detroit, 
all previous correspondence onthe amphibian litter stop and 
requested a draft opinion as to the advisability of standard- 
izing the item.77 Upon receipt of this communication, the 
Tank-Automotive Center responded by first asking whether the 
Ordnance Department was to be responsible for procurement 
and distribution of the proposed litter stops, whether it 
was intended that such attachment be provided all amphibians, 
and, if so, what changes were contemplated in coaming con- 
struction to make this possible. 78 To these questions, Ord- 
nance officials in Washington replied: (1) that the new lit- 
ter stop assembly was to be purchased by Ordnance rather than 
by the Medical Department; (2) that all amphibians, including 
those in use and those to be manufactured, were to be equipped 
with the new attachment; and (3) that data covering proposed 
changes in Type I coaming (prepared by the Equipment Labo~ 
ratory) had already been forwarded. /9 


With these preliminary questions now settled, on 
21 December 1943 the Tank-Automotive Center rendered ity 
opinion regarding the new litter stops, O Its objections to 
the item developed by the Medical Department were several. 
First, it was stated that, while an alteration of Type I 
coaming had been prescribed by a Field Service Modification 
Work Order, the Center°had been unable to determine. the extent 
to which this order had been complicd with by field units. It 
was believed that approximately 150 vehicles still included 
the original type coaming and, consequently, the liedical 
Department litter stop assemblies could not be-used on any of 
these trucks, j 


Secondly, a number of technical objections were 
offered. It was stated that the litter stop adjusting rivet 
was too light for the purpose intended; that the provision 
of litter stop assemblies would add about 75 pounds to the 
weight of the amphibian, at a time when efforts were being 
made to lighten the vehicle; that addition of the litter 
stops to the height of the coaming added to the difficulty 
of lifting the litter in place; that, if bolted permanently 
to the coaming, the stops would interfere with cargo loading 
from ship-side and would ‘undoubtedly be damaged during cargo 
loading operations in rough waters; finally, that the litter 
stops submitted would not necessarily prevent the end of a 
litter from- bouncing and sliding rearward--perhaps to such 
an angle that the. end of the litter might fall into the cargo 
compertment . 


While many of the above criticisms were severe, 
and a few seemed even to question the need or desirability 
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of litter stops in any form, the Tank-Automotive Center did, 
nevertheless, append certain constructive suggestions. It 
recommended, for example, that if such assemblies were to be 
provided they should be stowed in the bilge, between wheel 
housings, when the amphibian was being used as a cargo 
~vehitle. This method, as contrasted with permanent instal- 
lation, would reduce the danger of damage to personnel and 
to. the stops themselves during loading operations. 


As for the type of litter stop suitable for 
adoption, however, the Tank-Automotive Center proposed that 
_ the answer to that question be left open for further investi- 
gation. 


3. <As this office will be required to 
furnish litter stops for the amphibians, it is 
investigating promptly optional designs which it 
is intended will obviate the deficiencies out- 
lined in paragraph 2, preceding. From a cursory 
study of the problem, one method has been sug- 
gested in the form of litter caps shown on GhiC 
layout MD-12658 inclosed. These caps could be 
stowed readily in new amphibians and furnished 
for all amphibians in the field. They would 
fit on all amphibians, except those early 
vehicles that have not yet had coamings altered, 
and a modified type could be produced to fit 
those amphibians. The weight of a set of 24 caps 
would not be over 10 pounds; a weight low enough 
‘to permit several spares being provided .... 


4. To assist this office in this study,, 
_ at is requested that the Medical Department 
. furnish promptly detailed data covering the 
size and shape of the handles on every type 
of litter it is expected will be carried on 
the amphibians. Further, the Medical Depart- 
ment might comment on the possibility that 
some form of handle caps might be adopted as 
a substitute for litter stops C-506,. 


Wherever the responsibility lay for this anomalous 
situation, in which research proposals of a type normally 
presented at the beginning of a development project were 
instead being offered at a point near its termination, it 
was clear to the Medical Department, as soon as it had 
learned of the reaction of the Ordnance office at Detroit, 
that action must be taken quickly and that a solution would 
be hastened by a face-to-face meeting between all interested 
parties. Accordingly, on 21 January 1944 a teletype mes- 
Sage was dispatched from The Surgeon General's Office to 
The Deputy Chief of Ordnance in Detroit, announcing that a 
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representative of the Medical Department Equipment Laboratory 
would arrive in Detroit the first of the following week to 
attend a conference with Ordnance officials on the subject of 
the amphibian litter stops. 


The above-mentioned meeting at Detroit took place 
on 24 January 1944 and was attended by representatives of 
the Medical Department, Ordnance Department, and officials of 
the General Motors Corporation, manufacturers of the amphibian 
truck, At this conference three types of litter stops were 
discussed: (1) a new type, permanently welded to the coaming; 
(2) the litter-cap type of device as developed by General 
Miotors Corporation; and (3) the Litter stop developed by the 
Equipment Laboratory, 


The permanently welded type was secured to the outer 
surface of the coaming and, when not in use, the fastener swung 
down from the top of the coaming and was secured by a pin. The 
fastener extended out from the side of the coaming approximately 
1% inches in both the vertical and horizontal position. Inas+ 
ml as the. side deck of the amphibian was only 5 inches wide, 
with the 1g-inch projection of the litter fastener this space 
was reduced to 34 inches at the fastener. Moreover, not only 
was the leah se .ce thus reduced, but the projections along 
the side of the vehicle offered 2 dione tant: source of injury to 
the men walking the side deck. Finally, it was observed that 
while this type of fastener could be readily secured to the 
amphibian at the factory, special equipment would be required 
to install the attachment in the field. 


The litter-cap type of assembly, designed by General 
Motors, has already been briefly described. 4 Suffice it to 
say here that the item was now definitely rejected. As the 
Equipment Laboratory had discovered for itself some months 
before, the representatives present at length agreed that 
this type of litter stop would have the serious dual disad- 
vantages of having to be removed by the litter beorers each 
time a litter was placed, and of being quite easily lost when 
the litter was removed from the coaming. ) 


By process of elimination, then, the Equipment 
Laboratory design was the only remaining alternative, It 
was pointed out by the Laboratory that this litter stop could 
be easily and securely attached to the coaming of the amphibian 
by three clamps per board, or six clamps per side of the vehicle. 
Moreover, the boards would give full protection along the whole 
side of the amphibian regardless of the position of the litter. 
Short enough to be easily handled, each section or board could, 
if desired, be stored when not in use under the cargo deck of 
the amphibian, | 
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As a result of the above comparison, it was stated 
to be the opinion of the group that the Equipment Laboratory 
model was the most practicable litter stop of the three types 
studied. However, several changes in the drawings were sug- 
gested by General liotors officials, and these were accepted 
and approved by the Medical Department representative. It 
was agreed, as suggested in the above paragraph, that the 
assembly would not be permanently attached to the coaming 
of the amphibian, but would be removable so™that it could be 
stored below deck during cargo transport and during cargo 
loading and unloading. Another valuable suggestion was a 
recommended alteration in bracket spacing to conform to a 
recent change in the position of the vehicle's tarpaulin 
bows. The new amphibian trucks were being built with five 
cross bows instead of four, as was the case with certain of 
the older models, Finally, several changes in construction 
materials were suggested, such as the substitution of brass 
for steel in certain parts of the litter stop. 


All in all, the conference had been a most fruitful 
onee Not only had the main outstanding defferences been 
resolved, but the hiedical Department litter stop itself had 
been improved in the process. Accordingly, on 19 February 
1944 a report of the conference was forwarded by The Surgeon 
General's Office to the Requirements Division, Army Service 
Forces, with the recommendation that the litter stop devel- 
oped by the Equipment Laboratory, as modified by the sug- 
gestion of General Motors Corporation, be accepted for 
standardization.85 This recommendation was approved and was 
promptly forwarded to the Office of The Chief of Ordnance in 
Washington, 86 » Meanwhile, on 17 February 1944, the Ordnance 
office in Detroit, in a letter to Ordnance headquarters, con- 
firmed the conference decisions’ as outlined above and inclosed 
advance copies of the revised litter stop drawings. 


All that now remained to be accomplished was the 
settlement of a few remaining procurement details. The 
Surgeon General's Office had originally proposed that litter 
stops be purchased for all amphibians in use, in process of 
manufacture, and to be manufactured.88 This request was now 
modified. All new vehicles were to be provided with the lite 
ter stops,. but only fifty percent of those which had already 
left:the factory were to be so equipped. No attempt was to 
be made to equip the estimated 150 vehicles still retaining 
the old Type I coaming.89 


Only a slight revision of this plan was suggested 
by the Ordnance Department. By the time the new litter stops 
could become a production item, it was estimated that over 
6,000 amphibians would have been delivered. It was now 
proposed that an initial order of only 2,500 kits, instead 
of 3,000, be placed to cover field requirements, Operating 
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personnel would meanwhile be informed of the availability of 

the new attachments; and, if more than 2,500 kits were requested, 
requisitions could then be filled promptly. At the earliest 
possible moment the litter stop would be included as an "on- 
vehicle-material" item, in order to keep to a minimum the 
quantity of separate kits issued. 90 


This counter-proposal was approved by The Surgeon 
General's Office on 11 March 1944,71 and it now appeared that 
at last all development and standardization problems had been 
solved. 


B. Second hodification of the Amphibian Litter Stop. 


One final interchange of ideas between the General 
Motors Corporation and the Medical Department, however, was to 
take place bevore production of the new litter stops was 
initiated. Once again collaboration between these two agencies 
resulted in a further improvement of the item in question, 
although a delay of several months was occasioned by the action. 


On 2 March 1944, a representative of The Surgeon 
General's Office visited the Cffice of the Chief of Ordnance 
in Detroit and inspected the final drawings cf the amphibian 
litter stop which had been prepared by General Motors Corpo- 
ration.9*@ It was discovered that the new drawings not only 
incorporated the various changes previously agreed to, but 
that certain other structural modifications had been made 
which, although of a minor nature, represented a further 
improvement, over the original Carlisle model and would | 
definitely increase the ease of manufacture. 


The General Motors drawings were duly forwarded to 
the Medical Department Equipment Laboratory for study and, on 
16 March 1944, that office expressed its approval cf the 
amended design. Careful examination of the drawings, it was 
stated, showed the proposed attachment to be simpler in con- 
struction than the Laboratory model, and it was also felt that 
the item as now modified would be as durable‘as its predeces- 
sor. It was agreed that the simplicity of the new model from 
a manufacturing standpoint was an advantage of sufficient 
i sel a to mae its ani talib 


Aside from a few minor suggestions of a technical 
nature, no objection to the General Motors revisions was made 
by the Laboratory. -Cti 22 April 1944 these suggested changes 
were forwarded by The Surgeon General's Office to the Office 
of The Chief of Ordnance in Detroit, 94, and on 17 May 1944 a 
final revision of drawings on the basis’ of Equipment Labo-~ 
ratory recommendations was agreed to by General Moters Oiepors a 
ration and the Ordnanee Department. 


_ RESTRICTED 


RESTRICTED 


VI. Evaluatio 96 


Compared with the two projects previously discussed in 
this chapter,?/ Development Froject, F-30 was in a number of 
respects a much more satisfactory research performance. 

Except for the standardization phase, it had been more 
effectively administered; had been completed in a much shorter 
time; and, in addition, had yielded at least as satisfactory 
an end=product as either of the aforementioned undertakings. 


It is true, of course, that in the development of the 
amphibian litter stop certain serious lapses had occurred, 
both in the carrying out of substantive research and in the 
handling of: formal procedural.matters, The initial project 
proposal, for example, had not been processed through the 
Medical Department Technical Committee, with the result that 
the project had been established before official concurrence 
of the other Technical Services had been obtained and before 
a definite statement of military characteristics had been | 
formulated and approved. Project completion had been delayed 
several months by the failure to establish at an earlier 
date direct liaison relationships with the Ordnance Department | 
(especially the Tank-Automotive Center in Detroit) and with 
General Motors Corporation. . The responsibility for these 
particular omissions, however, was divided. It rested partly 
with the Medical Department which had neglected to include 
the above agencies in its original request to Headquarters, 
Army Service Forces, for direct liaison privileges, and partly 
with the Office of The Chief of Ordnance in Washington which 
had evidently failed to keep its Detroit offices fully informed 
regarding the progress of the experimentation. Finally, a 
delay had been caused by the. failure on the part of Equipment 
Laboratory officials to familiarize themselves with the con- 
struction details of all amphibian trucks then in use ‘by the 
Army, before beginning actual development work, 


ee ee ae 


Despite the above shortcomings,: there was much to be 
added on the credit side of the ledger. While the initiation 
of Development Project, F-30 had not been carried out in com- 
plete conformance with the provisions of AR 850-25, consider- 
able coordination had nevertheless been accomplished outside 
the hMiedical. Department Technical Committee. In the first 
place, the original initiation request had come to the Medical 
Department directly from the Requirements Division, Headquarters, 
Army Service Forces, which, in turn, had already cleared the 
proposal with the Assistant Chicf of Staff, G-4. Furthermore, 
this last-named office had been in previous contact with the- 
Transportation Division of the Office of Scientific Research 
and Development, which had been (along with the Engineer | 
Amphibian Command) largely instrumental in the development of . 
the DUK and was even then.conducting preliminary experimental 
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work aimed at adapting the amphibian truck to ambulance use. 
Finally, the initial project proposal had been carefully 
cleared through all interested agencies within The Surgeon 
General's Office before formal establishment of the project 
was requested. 


As for other processing actions, all were carried out 
in strict accordance with Army Regulations. Both the formu- 
lation of military characteristics and the final processing 
of the item for standardization were cleared through the 
Miedical Department Technical Committee and through all 
prescribed ‘higher echelons of command. Moreover, at the 
specific request of the Medical Department and at the very 
outset of the project, a close working liaison was established 
with the Engineer Amphibian Command of Fort Edwards, Massa- 
chusetts. Through this joint arrangement, not only were test-' 
ing activities completed in an unusually short period of time, 
but on-the-spot observation of these trials by an Equipment 
Laboratory representative led to an’early discovery of the 
unsuspected variation in truck coamings, and this, in turn, 
led to an earlier modification of the only major structural 
defect in the new litter stop. 


Finally, something should be said of the positive action 
taken by The Surgeon General's Cffice as soon as it learned 
that standardization of the Carlisle model litter stop had 
been disapproved by the Tank-Automotive Center, Arrangements 
were immediately made for a conference to be held at Detroit. 
between representatives of the Medical Department, Ordnance 
Department, and General Motors Corporation. By this action, 
agreement on a highly controversial issue was reached in a 
matter of days. In previous projects, months had often been: 
required, Again, at the time of ,the suggested second modifi- 
cation of the amphibian litter stop, the presence of a Medi- 
cal Department representative at the Cffice of the Chicf of 
Ordnance, Detroit, was a decided advantage. -As a result of . 
this advance coordination, the proposed change in drawings | 
was subsequently cleared through all necessary channeis with 
a minimum of difficulty. 


As for the end-item itself, the amphibian litter, stop 
appears to have satisfied the expectations of all concerned. 
The attachment has been listed by the Director of the Medical 
Department Equipment Laboratory and: by the Director of the 
Technical Division of The Surgeon General's Cffice as one of 
the most successful litter adapters pudrlaene by the Medical 
Department during the World War II periods;7° and it would. 
appear, judging from the preceding acomunt, that the new 
litter stop received the full approval of the Engineer 
Amphibian Command, Ordnance Department, and the prospective 
manufacturer, General Motors Corporation. 
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FOCTNCTES TO CHAPTER IV, SECTION 3 


4. / 
Ful-8-25, Medical Service in Joint Oversea Operations, 28 Mar. 


1940, RESTRICTED, Extracted in clear, 


R 


Tbid., pp. 19-20. 


KI 
Interview with Buell B. Whitehill, Jr., lst Lt., M.A.C., 


Medical Historian, Central Pacific Area, 8 Apr. 1946. 


Ai ee to CG, A.S.F, (Attention: Requirements Div.), fr. 


W.D.G.Ss, G-4, 31 Mar. 1943; subject: "Use of 2$-ton 
Amphibian as an Ambulance," RESTRICTED (i/.D.G.S. 3183, Office 
of G-4). Extracted in clear. 


5 . 
Memo. to T.S.G., fr. Dir., Requirements Div., A.S.F., 1 Apr. 


19433; subject: "Truck, 2$-Ton, 6x6, Amphibian for Water- 
borne Evacuation of Wounded" (Rec. Rm., S.G.0. 451.2=1 Car- 
lisle Bks.-N). 


ae 
Draft copy: of..ist Inds: to. CG, Hass: AS. Fe5 Fr eSsG.0s5.8 


Apr. 19433 basic: seen. 5 (A.M.R. & D. Bd.). 


am 
Memo, to Gen. McAfee, Asst. Surg. Gen,, fr. Hosp. & Evac. 


DI Vins Dis inQe gs Gs ADEs 1963. Ugllatia, © De: Don. s.. 


8 
Ist Ind. to CG, A.S.F., fr. &.G.0., 10 Apr. 1943; basic: 


9 


see n. 5 (Rec. Rm., S.G.0. 451.21 Carlisle Bks.-N). 


ad, Ind. to 1.8.G., fr. Dir. Requirements. Div., A.S.F., 
15 Apr. 19433 basic: see n. 5 (Rec. Rm, S.G.0. 451.2-1 
Carlisle Bks.-N). 


10 


3d Ind. to M.D.E.L., fr. S.G.0., 22 Apr. 1943; basic: see 
Ne 5 (Rec. Rm. ,y © a0. 451.2-1 Carlisle Bks.-N). 


Sih . 
Min. of M.D.T.C., Meeting No. 7, 28 Jun. 1943, RESTRICTED, 
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Extracted in clear. 
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1st Ind. to 7T.S.G., fr. Chf., Development Br., Requirements 
Dive, Has, A.S.F., 17 Apr. 1943 (A.P.R.MD,' 334.8 Office of 
Research & Development Div., A.S.F.)3; basic: ltr. to CG, 
A.S.F. (Attention: Requireménts Div.), fr. W.D.G.S., Ged, 

14 Apr. 1943; subject: "Use of the DUKW as an Ambulance," 
RESTRICTED (W/.D.G.S. 3361, Office of G-4). Extracted in clear. 


14 
AR 850-25, 23 Jul. 1936. This regulation was completely 


Bae 


revised’ on 30 June 1943, but the role of the Technical Com- 
mittees remained cssentially unchanged. 


Military characteristics were not officially approved until 
18 Sep. 1943. Sec lst Ind. to T.S.G. (Attention: Research 
Coordination Br.), fr. acting Dir., Requirements Div., Hq., 
A.S.F., 18 Sep. 19433 basic: ltr. to CG, A.S.F. (Attention: 
Chf., Development Br., Kequirements Div.), fr. Chf., 
Ooerations Service, §.G.C., 13 Sep. 1943; subject: "Truck, 
25-ton, 6x6, Amphibian, for Waterborne Evacuation of ‘Jounded" 
Ret. Ria, 540.0e% 45252). 


16. oe ‘Te Ihe 


Ltr. to W.D.G.S., fr. Office of Research & Development, . 
Washington, D.C., 12 Apr. 1943 (M.D.E.L.). Note particularly 
the first paragraph which refers to previous conversations 

on the subject of converting the DUM? to an amphibian 
ambulance, 
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Transmittal Sheet to Olin J. Stephens Ils. (Sparkman & Stephens, 
Boston, Mass.), fr. Dennis Puleston, Amphibious Vehicle: Train- 
ing School, Charleston, S.C., 5 Apr. 1942 (Nat'l. Defense - 
Research Comm., Office of Scientific Research & Development). 
Incl. 1 to above communication, "Proposed Use of DUKi!s in 
Evacuation of Casualties from Bridgehead to Ship's Deck," 4° 
Apr. 1943, RESTRICTED (M.D.E.L.). Extracted in clear. i 
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20 Cou} } | 
Ltr. with Incls. to CG, A.S.F. (Attention: Requirements . 


Div.), fr. W.D.G.S., G-4, 14 Apr. 1943; subject: "Use of 
the DUK as an Ambulance," RESTRICTED (W.D.G.S. 3361, Office 
of G-4). Extracted in clear. eee 


21 ee 
lst Ind. to T.S.G., fr. Chf., Development Br., Requirements 


Div., Hq., A.S.F., 17 Apr. 1943, RESTRICTiD$ basic: sce ne 
20 (ALP.R.M.D. 334.8 Ha.; A.S.F.). Extracted in clear... 
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ae 
3rd Ind. with Incls. to M.D.E.L., fr. 5.G.0., 22 Apr. 19433 


2 


basics: seen. 5 (M.D.E.L.). 


hy. to Hist. Div.,.5,G.0s, fr. MD.E,L., 13,Dec.. 19453 
subject: "Truck, 24 Ton, 6x6, Amphibian for Water Borne 
Evacuation of Wounded, Medical Department Equipment Labo- 
ratory Project F 30," Incl, 1 (Hist. Div., S.G.0.). 


24, 
Monthly Narrative Report, M.D.E.L., 1 - 31 May 1943 (A.M.R. 


&D, Bad.). See, also, ltr, to $.G,0., fr. M.D.ELL.,. 14 Oct, 
19433 subject: "Truck 24 ton, 6x6, Amphibian for Waterborne 
Evacuation of Wounded" (i.D.E.L.). 


25 ’ 


Ibid. 


26 


Ibid. 


27 


28 


29 7 
Monthly Narrative Report, M.D.E.L., 1 - 31 May 1943 (A.M.R. 
& D. Bde). 


30 


31 
See Ne 296 


32 
Monthly Narrative Report, M.D.E.L., 1 - 30 Jun. 1943 (M.D.E.L.). 


3 


34, 
See Chapter IV, Sec. 1, this study. 


? 


For a brief discussion of the disadvantages of the clip or 
cap type of fastener, see 6th Ind. to CG, A.S.F. (Attention: 
Requirements Div.), fr. Operations Service, §.G.0., 19 Feb. 
19443 basic: ltr. to CG, A.S.F. (Attention: Chf., Develop- 
ment Br., Requirements Div.), fr. Cperations Service, S.G.0., 
27 Nov. 19433 subjects "Litter Stop Attachment for Truck, 
2-ton, 6x6, Amphibian (DUKW)" (Rec. Rm., S.G.0. 451.21). 


See ne 24. 
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"Ltr to Tank-Automotive Center, Detroit, Mich., fr. M.D.E.L., 


17 Jun. 1943 (M.D.E.L.)- RESTRICTED 
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RESTRICTED 


Ltr. to M.D.E.L., fr. British Joint Staff Mission, Cffices 
of the Combined Chiefs of Staff, 4 Jun. 1943, CONFIDENTIAL 
(A.M.R. & D. Bd.). Extracted in clear. 


Ltr, to Engineering Amphibian Command, Cp. Edwards, Mass., 
fr. MDE, 9 Jun.1943 (M.D.E.L.). 


38 


Ltr. to M.D.E.L., fr. Engineering Amphibian Command, Cp. 
Edwards, Mass., 5° Jul. 19433 subject: "Use of Amphibian, 
2% ton, 6x6, Trucks as eit ied MM iDER Ds) 3 


39 
Ibid. 


40 
See ne Ste 


Al 
See Ne 38. 


hid. 
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See n. 35. 


te “Ist Ind. to Hq., Engineering Amphibian Command, Camp Edwards, 


Mass., fr. M.D.E.L., 7 Jul. 19433 basic: ‘see n. 38 (N.D.E.L.). 


45 


2d Ind, to M.D.E.L., fr. Ha., Engineering Amphibian Command, 
Camp Edwards, Mass., undated; basic: seen. 38 (M.D.E.L.). 


46 mea pring eh 
1st Ind. to M.D.E.L., fr. Tank Automotive Center, -Detroit,- 


Mich., 21 Jul. 19433; basic: see n. 35 (M.D.E.L.). 


of 
' Ltr. to Tank Automotive Center, Detroit, liich., fr. Me D, B, Ley 


5 Aug. 19433; subject: "Amphibian Truck, x6, DUK, 23 ton, 
GMC" (M.D.E.L.). 


48 
ist Ind. to M.D.E.L., fr. Tank Automotive Center, Detroit, 


49 


Mich., 26 Aug. 1943; basic: see n, 47 (il. fs a bly bh 


Ltr. to Dir., WD.Balieg IPs 8.6.0., 21 Sep. 19433 subject, 
"Truck, 25-Ton, 6x6, Amphibian for Waterborne Evacuation of 
‘ircaae' (Rec. Rn., gt G.C. 451.2-1 Carlisle Barracks-N). 


See incls. RESTRICTED | 
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7 Ltr. ‘to $.Gl0.5fr.iMDsBoBs 5314 Oots19433 subjects. “Truck, 


2s Ton, 6x6, Amphibian for Waterbourne Evacuation of Wounded" 
(A.M.R. & D. Bd.). 


52 


Ibid. 


Ibid, The remarks which follow are drawn from this test 
report. 


5A, 
Supra., pp. 265-267, 


gs ha 30, 


56 
Ltr, to CG, A.S.F. (Att: Requirements Div.), fr. S.G.0., 


23 Oct. 19433 subjects "Truck, 23-ton, 6x6, Amphibian, for 
Waterborne Evacuation of Wounded" (A.M.R. & D. Bd.). 


57 
SUPPass pp, 262-264. 


58 


Ltr. to M.D.E.L., fr. 5.G.C., 2 Aug. 1943; subject: "Request 
for iilitary Characteristics" (A.M.R. & D. Bd.). 


29 
lst Ind,.to T.5.G,; fr, Reate, -Div., Ho, ASF. 18 oem 


19433, basic: .1tr. to CG, A.S.F. (Att: °Chfi, Develop, Bea, 
Reqts. Pita), 38% 5. é: 13 Sep. 19433 subject: "Truck, 
25-Ton, 6x6, Amphibian for daterborne Evacuation of Wounded" 
(A.M.R. & D, Bd. )e ; 
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See n. 58. 


61 
1st Ind. to .. Palins fr. M.D.E.L., 7 Aug. 1943; basic: see. 


ne 58 (A.M.R. & D. Ba) 
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Ltr. to M.D.T.C., fr. Med, Dept, Tech. Subcomm., 23 Aug. 19433 


subject: "Truck, 23-Ton, 6x6, Amphibian for Waterborne of 
ne (AMR. & D. Bd.). 
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Anan, of N.D, ate Ci, 6 Sep. 1943, RESTRICTED, PpPpe 7-8 (Hist. watt 
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Lite to CG, ASF. (Att: chf., Develop. Br., Reqts. Div.), 
fr. S.G.0., 13 Sep. 1943; subject: "Truck, 2$-Ton, 6x6, 
Amphibian for Waterborne Evacuation of Wounded" (A.M.R. & D. Bd.). 
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See ne 59. 


ida. twatele S: Pield ‘Equip. Develop. Br., 5.G.0., fr. Research 
Coord. Br., Plans Div., 5.G.0., 30 Sep. 19433 subjects "Truck, 
23-Ton, 6x6, Amphibian for Waterborne Evacuation of Wounded" 
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19433 subject: "Truck, 2¢-ton, 6x6, Amphibian, for "aterborne 
Evacuation of Wounded" (A.M.R. & D. Bd.). 
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ABU tne. to T.S.G. ~~ Research Coord. Br.), fr. Actg. Dir. 
Materiel, Hq., A.S.F., 28 Oct. 1943; basic: see n. 67 
(A.M.R. & D. Bd.). 


69 
Ltr. to M.D.T.C., fr. Med. Dept. Tech, Subcomm., 6 Nov. 1943; 
subject: "Litter Stop Attachment for Truck, 23-Ton, 6x6, | 
Amphibian (DUKW)" (A.M.R. & D. Bd.). 


Memo, to Chairman, Ordnance Tech. Comm,, fr. S.G.0., 9 Nov. 
19433 RESTRICTED, subject: "Military Characteristics for | 
Truck, 23-Ton, 6x6, Amphibian" (A.M.R. & D. Bd.). Extracted 
in clear. 


be Ind, to S.G.0.,. fr. li.D.E.L., 26 Nov. 1943; basics memo. 
to.Dir., M.D.E.L., fr. S.G.Q, 23 Nov. 1943; subject: "Request 
for Specifications, Drawings and Photographs, Truck, 2s-ton, 
6x6, Amphibian (DUKW)" (A.M.R. & D. Bd.). 
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Min, of M.D.T.C., 22 Nov. 1943, RESTRICTED (Hist. Div., S.G.0.). 


Extracted in clear, 
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3. to CG, i ol « (Atts Chf «+s Develop. BYe 5 Reqts. Div.), 


fr, S.G.0., 27 Nov. 1943; subjects "Litter Stop Attachment 
for Truck, 23-ton, 6x6, Amphibian (DUKW)" (Rec. Rm., S.G.0. 
451.21). 


74 | 
1st Ind. to Chf. Ordnance Dept. (att: Tech. Div.), 29 Nov. 


19433; basic: see n. 73 (Rec. Rm, S.G.0. 451.2-1), 
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77 é 
end Ind. to Chf., Tank-Automotive Center, Detroit, liich., 


fr. Transport Develop. Liaison Br., Ordnance Dept., 3 Dec. 
19433 basic: see n, 73 (Rec. Rm, &.G.0. 451.2-1). 


bere Ind. to Chf., Ordnance Dept., Wash. D.C., fr. Tank- 
Automotive Center, Detroit, Mich., 6 Dec. 1943; basic: ltr. 
to Tank-.iutomotive Center, Detroit, Mich,, fr. Off, Git, oF 
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Ordnance Dept., Wash., D.C., undated; basic: ltr. to Tank- . 
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Automotive Center, Detroit, Mich., 21 Dec. 19433 basic: see 
n. 73 (Rec,.Rn., S.G,0,. £5lee-1)., . the discussion which 
follows is taken from this document.- . 
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Ibid. 
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TWX to Off. of Dep. Chf. of Ordnance, Detroit, Mich., fr. 
Plans Div., S.G.0., 21 Jan. 1944 (A.M.R. & Ds Bd.).” 
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Pett Ind. to CG, A.S.F. (Att: Reqts. Div.), fr. Operations 


Serv., S.G.0., 19 Feb. 19443 ba@ic: see n. 73 (Rec. Rn., 
S.G.0. 451.21). : 

Monthly Narrative Report, N.D.E.L., 1 Jan. 1944 - 31 Jan. 1944 
M.D.E.L.). The discussion which follows is drawn largely from 
these two documents. 
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Supraes, p. 281. 
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6th Ind. to CG, A.S.F.(Atts: Reqts. Div. @ fe. Operations 
Serv., S.G.0., 19 Feb. 19443 basic: see n. 73 {teas Rn, 
S.G.0. 451.21). 
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Oemo. to Off., Chf. of A NULAS Was 

of Ordnance, Detroit, Mich., 17 Feb. 19443 cg ag "Litter 
Stop Assembly on 2+ fon, 6x6 Amphibian" (Rec. Rm, S.G.0. 
451.2-1). 
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See n. 73. 
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7 See n. 87, 


a Ind, to CG, A.S.F. (Att: Reqts Div.), fr. Chf., Cperations 
Serv., S.G.0., 11 March 1944; basic: see n. 87 (Rec. Rn., 
S.G.0,. 451.2-1). 
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me. to T1S.G., fr. N.D.LE.L., 26 Mar, 1944. (Rec. Rm, &.G.0, 
451.2-1 Carlisle Barracks-N). 


Ibid. 
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Memo, to Off., Chf. of Crdnance, Detroit, hich., fr. Operations 
Serv., 5.G.0., 22 apr. 19443 subject: "Litter Stop, Amphibian, 
Truck, 25-ton, DUKW" (Rec. Rm, S.G.0. 451.2-1). 


95 
| 1st Ind. (Memo) to S.G.0., fr. Off., Chf. cf Ordnance, Detroit, 
| Mich., 17 May 1944; basic: seen, 94 (AMR. & D. Ba). 


The subjects of procurement and distribution are not discussed 
in this study, as these phages were handled by Ordnance Depart- 
ment as part of its Amphibian Truck program, 


6 | 
a Development Project, F-28, "Litter, Ski," and Development 
Project, Fe29, "Ambulance, Snow and Ice." 


See consolidated list of selected projects, prepared after 
individual interview with Colonel E.D. Quinnell, Dir., M.D.E.L. 
and Lt. Col. John B. Klopp, Dir., Tech. Div., 5.G.0. 
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